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HOW TO USE THE SOIL SURVEY REPORT 


fhe SURVEY of Humboldt County 
was made to help you plan the kind of 
farming that will pe tect your soils and 
provide good yields. It describes the 
soils; shows their location on a map; and 
tells what they will do under different 
kinds of management. 


Find your farm on the map 


To use this survey, start by finding your 
farm on the soil map sreombenying this 
report. You can see woods, fields, roads, 
rivers, and many other landmarks on this 
map. The index to map sheets will help 
you locate your farm. Itshows what part 
of the county is on each sheet of the soil 
map. 


Learn about your soils 


Each kind of soil mapped in the county 
is identified on the soil map by a symbol. 
Suppose ‘ee have found on your farm an 
area marked with the symbol CaC2. You 
learn the name of the soil this symbol re 
resents by looking at the map legend. The 
symbol CaC2 identifies Clarion loam, 5 to 
9 percent slo moderately eroded. To 
learn how this soil looks in the field and 
what it can be used for, turn to the section, 


Soil Series and Mapping Units, and read 
the description of the Clarion series and 
the paragraphs about Clarion loam, 5 to 
9 percent slopes, moderately erod 

After you have read the description of 
the soil, you may want to know more about 
how it can be managed and how much it 
can be expected to produce. For this in- 
formation, turn to table 5 and the section, 
Soil Management and Productivity. 


Make a farm plan 


Study the soils on your farm and com- 
pare the yields you have been getting with 
those you could st under different 
management. Then decide whether or not 
you need to change your methods of farm- 
ing. The choice, of course, must be yours. 
This report will help you review your 
farm plan. It does not provide a plan of 
management for your farm or any other 
single farm in the county. 

If you find that bes need help in farm 
planning, consult the local representative 
of the Soil Conservation Service or consult 
the County Extension Director. Members 
of the staff of your State agricultural ex- 

iment station and others familiar with 
‘arming in your county will also be glad 
to help you. 


U.S. GOVERNMENT PRINTING OFFICE; 1901 


eS SS ee SS SE en ee eee ee ee 
For sale by the Superintendent of Documents, U.S, Government Printing Office, Washington 25, D.C. 


General nature of the area___.________ 
Location and extent____..__________ 
Physiography______-.__---.__.___.- 
Climate__.._.-_. 2.22 eee 

Agriculture__.__.___.-__. =e 

Soil survey methods and definitions____ 

General soil areas_____.__.-.____-____ 

Soil series and mapping units__________ 
Alluvial land____--- == ee 
Ames serieS_.-__._-_ 2 eee 
Ankeny series___-_---__-----__--_--- 
Clarion series... 222 
Colo series______-____..-- =e eee 
Copas series______.____---.__--_--- 
Cullo series_____._-___--- 2 ee 


Harpster series___._-__.--_--- = Le 
Hayden series___.______-----------_- 
Huntsville series_____.-.____-_____- 


Marshan series.._____.-___-.--_--_- 
Muck and Mucky peat___________._- 
Nicollet series__....____.._-_-_.-__- 
Okoboji series________.---__.-_---_- 
Okoboji series, imperfectly drained 

variant _____..-___________-_____- 


Sogn series_______..- 2 ee 
Storden series____..________.--_--_.- 


Series 1956, No. 18 


Contents 


ae] 
° 
0g 
@ 


COMOMORMUWNNRREH 


Soil series and mapping units—Con. 
Terril series_____.-- 2 ee 
Truman series_______________.____- 
Wabash series___.___________._____- 


Waukegan series____.___..._-.____- 
Webster series.___.__________-____. 
Webster series, calcareous variant____ 
Soil management and productivity______ 
Soil management____________.-___._- 
General management practices_____ 

Soil productivity......--._._-._ __- 
Planning the farm____.____._______- 
Capability groups of soils____.______- 
Management groups__-___._______- 
Formation, classification, and description 
of soils__.___.--____---__.___ Le 
Soil genesis and morphology________- 
Laboratory data_...-__.__.._____- 
Factors of soil formation. _________ 
Classification of soils_____-.._.-- 


profiles__..__--__--.-----.----.L- 


Engineering applications._____________ 
Soil science terminology_.___.-_____- 
Engineering classification systems____ 
Soil engineering data and interpreta- 

PIOUS a2 et Dt a ohne, Ac en 
Soil properties affecting conservation 
engineering________._-------_-- 
Terraces______..__--____-.-___-- 
Drainage_____-_____--__- 22 
Jrrigation_____-_.__-.--__---___-- 
Gully control_..___._.-___---__-__- 
Farm ponds_____..-___-__-_- 


Literature cited______________________ 


Issued January 1961 


This page intentionally left blank. 


SOIL SURVEY OF HUMBOLDT COUNTY, IOWA 


REPORT BY ELLSWORTH M. RICHLEN,’ SANFORD M. SMITH, AND DAVID F. SLUSHER, SOIL CONSERVATION SERVICE, 
UNITED STATES DEPARTMENT OF AGRICULTURE 


FIELDWORK BY ELLSWORTH M. RICHLEN,'! CHARLES S. FISHER, LACY I. HARMON, ALLEN R. HIDLEBAUGH, AND 
ROBERT I. TURNER, SOIL CONSERVATION SERVICE, AND JOHN F. CORLISS, JOSEPH A, PHILLIPS, ROBERT C. PRILL, 
ROBERT RIDDLE,’? GERALD H. SIMONSON, AND J. MILLARD SOILEAU, IOWA AGRICULTURAL EXPERIMENT STATION 


CORRELATION BY J. K. ABLEITER, W. J. B. BOATMAN, F. J. CARLISLE, AND L. E. TYLER, SOIL CONSERVATION SERVICE 
AND F. F. RIECKEN, IOWA AGRICULTURAL EXPERIMENT STATION 


T HE SOIL SURVEY of Humboldt County was made 
by the United States Department of Agriculture in co- 
operation with the Iowa Agricultural Experiment Station. 
Fieldwork was begun in 1953 and completed in 1956. 
Unless otherwise specified, statements in this report refer 
to conditions in 1956. 

This survey was made to determine the important char- 
acteristics of the soils; to classify these soils by defined 
types and other units; to plot on maps the boundaries 
between different kinds of soils; and to interpret the 
information obtained in such a way that it will be useful 
to many people. 


General Nature of the Area 


Humboldt County is largely agricultural. Most of the 
soils are suitable for corn and other row crops. Others 
can be made equally suitable if they are properly drained. 
Some are too eroded, too steep, or too wet to warrant 
cultivation. 


Location and extent 


Humboldt County is in the north-central part of Iowa 
(see back cover). Jt measures about 24 miles from east 
to west and approximately 18 miles from north to south. 
The county seat, Dakota City, is approximately 90 air 
miles north-northwest of Des Moines, the State capital. 
The largest city in the county is Humboldt, which is lo- 
cated just to the west of and adjoining Dakota City. The 
dividing line is a railroad track. 


Physiography 

Humboldt County lies within the area covered by the 
Des Moines lobe of the Late Wisconsin glaciation (72). 
The glacier originated in the Keewatin ice mass, west of 
Hudson Bay in Canada. It is thought that the Des 


1 Employed part time by the Iowa Agricultural Experiment 
Station. 

2 Employed through funds made available by Office of the 
Assessor, Humboldt County. 

* Italic numbers in parentheses refer to Literature Cited, p. 69. 


Moines lobe was laid down in two substages, the Cary 
and the Mankato (12, 74). According to this view, Hum- 
boldt County was covered by the youngest, or most re- 
cent, glacial substage—the Mankato. Other evidence, 
however, suggests that the Cary substage was continuous 
(73), and that the Des Moines glacial lobe in Iowa is 
entirely of the Cary substage. 

Along the East Fork Des Moines River in section 3 of 
Grove Township, there is glacial till that is more high] 
weathered and probably older than the Mankato till. 
There is also some evidence of an older till at the base 
of a gravel pit in section 6 of Avery Township, northwest 
of the town of Bradgate. Also, along the south road in 
section 9 of Avery Township, there is glacial till that is 
presumably older than Mankato or Cary. The extent of 
these till deposits has not been determined. 

Limestone of St. Louis and Kinderhook ages outcrops 
in Avery, Rutland, Weaver, Corinth, and Beaver Town- 
ships, mostly along the East Fork Des Moines River and 
West Fork Des Moines River (8). Limestone underlies 12 
to 20 feet of till in Weaver Township and runs in a seam 
in a northwest-southeast direction. Throughout this area 
of approximately 6,000 acres there are numerous sink- 
holes. Limestone sinks also occur in section 4 of Corinth 
Township. 

Numerous small ground moraines rise above the nor- 
mally undulating topography of the county. The only 
major moraine in the county is the Rutland moraine, a 
fork of the broad Altamount-Humboldt complex in Palo 
Alto County, Iowa. The Rutland moraine, which is the 
northern phase of the Humboldt system, grades into the 
Cary ground moraine in the northeastern part of Hum- 
boldt County. It is half-moon shaped, and its southern- 
most point is approximately 214 miles north of the city 
of Humboldt. 

Much of the upland has only an indistinct drainage 
pattern and is marked by many landlocked depressions 
or potholes. The minor upland streams in the eastern- 
most tier of townships in Humboldt County drain into 
the Boone River in Wright County. The other minor 
streams drain into both the East and West Forks of the 
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Des Moines River, or into the Des Moines River below the 
junction of these two. 

The East Fork Des Moines River traverses the county 
in a north-south direction; the West Fork Des Moines 
River, in a northwest-southeast direction. Three miles 
south of Dakota City, the two forks join to form the Des 
Moines, River. 

An extensive system of manmade drainage ditches has 
been dug throughout the county to provide surface drain- 
age and outlets for tile drains. 


Climate 


Towa has an extreme midcontinental climate. Con- 
tinental. polar air masses, which dominate the Iowa cli- 
mate throughout the winter, move across Humboldt 
County from northwest to southeast. Maritime air masses 
from the south and southwest are dominant in summer. 

The average annual precipitation in Humboldt County 
is 29.74 inches, and the average annual snowfall is 31.8 
inches. The lowest temperature recorded is —42° F., 
and the highest is 111° F. In table 1 are data on tempera- 
ture and precipitation as recorded at the Dakota City 
station. Before September 1939, this station was known 
as Humboldt station. 


TABLE 1.—-Temperature and precipitation at Dakota City, 
Humboldt County, Iowa 


[Elevation, 1,140 feet] 


Temperature ! Precipitation 2 
Month Abso-| Abso- Driest| Wet- | Aver- 
: Aver-| lute | lute | Aver-| year | test | age 
age |maxi-| mini-| age |(1886)| year |snow- 
mum| mum (1909) | fall 
no F. °F, OF. Inches | Inches | Inches | Inches 
December-_--_--- 23. 0 65 | —26 | 0.50; 0.75 | 1 36 6. 0 
January. ~_------ 17.7 66 | —42 . 87 | 2.60 | 2.19 7.2 
February_.._..--| 20.8 { 69 | —34] .93) .20) 189] 67 
Winter__-.-.--- 20. 5 69 | —42 | 2.60 | 3.55 | 5.44 | 19.9 
March__-_------ 34, 2 85 | —20 | 1.40 | 1.40 | 2. 43 6.5 
April_._.---.--- 48. J 96 3 | 2.32 | 4.60 | 3.45 1.8 
May._--.------- 59.7} 105} 20|402/115/714] & 
Spring. _.----- 47.3 | 105 | —20 | 7. 74 | 7.15 j13.02 | 83 
June__.--------- 68.9 | 105 34 | 4. 68 .80 | 7.10 | @) 
July_._.---------| 744] 110] 37] 3.50! .35] 489] () 
August__..------ 71.6) 111 34} 3.55 1 3.43 [ . 75 
Summer__2__.- 71.6] 111 34 [11.73 | 4.58 [1274] @) 
September... -_.- 63.5] 103] 21/381} .39/ 422] @ 
October_._-~---- 51.7 92 —3 | 2.10 90 | 1. 37 E 
November...-2 | 36.3 81 | —23 | 1. 76 | 2. 00 j11. 48 3. 2 
Fall._.----- __| 50.5 | 103 | —23 | 7.67 | 3.29 |17.07| 3.6 
Year.._---2- 47.5 |} 111 | —42 |29. 74 |18.57 |48. 27 | 31.8 


1 Average temperature based on a 64-year record, through 1955; 

highest and lowest temperatures based on a 61-year record, through 
1952. 
' 2 Average precipitation based on a 72-year record, through 1955; 
wettest and driest years. based on a 72-year record, in the period 
1883-1955; snowfall based on a 55-year record, through 1952. 

3 Traee. 


The average growing season is May 7 to October 1 
a period of 148 days. The average temperature between 
April 1 and September 30 is about 64° F. The total 
average precipitation between April 1 and September 30 
is approximately 22 inches. A 35-year record shows that 
the latest frost date was May 31, and the earliest, Sep- 
tember 12. ~ 

The risk in planting before April 28 or harvesting: 
after October 12 is indicated from records of the station 
in Pocahontas County, which adjoins Humboldt County 
on the west, and from records of the West Bend station 
in Palo Alto County, which is northwest of Humboldt’ 
County (4). The West Bend station was closed in 1946, 
Pocahontas station (elevation, 1,270 feet) : 


Percent Percent 
Chance of 32° F. after— Chance of 32° F. before— 
April 28 ~ 2.2. oo ue. 7 Sept. 14 ---_------_- 5 
May 6) 2-22-23 50 Sept. 18 ~~ -- 10 
May 14 soe owe 25 Sept: 26) 2. cence 25 
May 20c sense te as 20: Ott. 4: oo ees 50 > 
May 20: o.oo ees 5° OCb. 12) ooo eee! 15 
West Bend station (elevation, 1,197 feet) : 
Percent Percent 
Chance of 32° F. after— Chance of 32° F, before— 
April. 29) econo nce ee nl aD Sept, 11, occu 5 
May?) 22252 eet en 50 Sept. 15-2. 10 
May 18 noe re 25 Sept. 23° tose 25 
May 22) con oo HO: -OCti de 50 
May 20> 2st secnscqlee us Br Oety Osos eo 75 
Agriculture 


Humboldt County was prairie at the time of settlement, 
with only a few wooded areas along the streams. Of the 
278,400 acres in the county, 96.2 percent is now in farms. 
Except for a few wet areas and a few steep areas along 
the major streams, most of the farm acreage is cultivated. 
Corn is the principal crop. : 

Farms—Of the 13,117 people in the county in 1950, 
5,932 lived on farms. In 1954 there were 1,410 farms, of 
which 47.2 percent were operated by owners or part 
owners and 52.7 percent were operated by tenants. One 
farm was operated by amanager. The following lists the 
farms according to size: 


Acres No. of Farms 
ATO) Oeste 28 ee ne oto Ri ee et 50 
LO 00" 20232 ee ee 27 
BO CO) NO on 2 ge a ee oe es 19. 
50 009 ee 128 
LOO: 10; DIO so oe ie 752 
220 to: 499 ee 413 
500: OP MOressis22. esc eo 21 


The average size of farms is 190 acres. 

Land use-—The farmland is used chiefly for crops and, 
less extensively, for pasture. Corn is the principal crop. 
Oats, soybeans, and hay are also grown extensively. Al- 
though grain is the major cash crop, much of it is used 
on the farm for feed, chiefly for cattle and hogs. Hardly 
any timber is produced in the county for commercial use, 
but trees are planted around farmsteads for.windbreaks. 
. The number of. acres used for -pasture-and the number 
used for the principal crops in 1954 were as follows: 
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Crops Acres 
Corn, for all purposes ___...____----.-___.______-- 97,037 
Oats, threshed or combined ~._.-----_..---.--_.-_-- 55,065 
Soybeans, for all purposes _____---_-__-_____.----- 37,034 
Hay; (otal) 2222 oe c cee 2 ee ie 24,835 

Alfalfa and alfalfa mixtures _..-_._..___-______-_- 12,312 
Clover, timothy, and mixtures of clover and 

STASSCS) estes ge 5 oo el Se eh 10,935 
Other hay 0s ee 1,588 


The numbers of livestock on farms in the county in 
1954 were as follows: 


Livestock Number 
Cattle and calves 39,868 
Milk: ‘COWS: 025s ee 5,595 


Hogs and pigs —___. 
Sheep and lambs 
Horses and mules 


Soil Survey Methods and Definitions 


This section explains how soil maps are made, intro- 
duces the reader to some of the terminology used in soil 
science, and defines terms that have been used to describe 
the soils. A careful study of the definitions will help the 
reader to understand the soil descriptions. 

Fiero Srupy.—The scientist who makes a soil survey 
examines soils in the field, classifies the soils in accordance 
with facts that he observes, and maps their boundaries on 
an aerial photograph or other map. The soil surveyor 
bores into the soil with an auger, digs holes with a spade, 
or examines highway or railroad cuts. The places exam- 
ined are not spaced in a regular pattern but are located 
according to the lay of the land. Usually they are not 
more than a few hundred feet apart, Each area outlined 

.on the soil map has been examined. In complex areas, 
many borings are made. In most soils, the holes or bor- 
ings reveal several individual layers, called horizons, 
which collectively are termed the soil profile (fig. 1). The 
color, texture, consistence, and porosity of each layer are 
observed, and the content of stones and gravel is noted. 
The reaction (or degree of acidity) and the presence of 
free lime or salts are determined by simple tests. Other 
factors considered are drainage, both internal (through 
the soil) and external (over the soil); permeability, 
which can be measured quantitatively in terms of the 
rate at which water moves through the soil; moisture- 
holding capacity; topography; and the interrelation be- 
tween soil and vegetation, 

Soil color—The color of the topmost layer of soil is 
usually related to the organic-matter content. Organic 
matter is the undecomposed or partially decomposed 
plant stems, roots, or leaves that are found in the soil. 
The darkest soils are usually those that are highest in 
organic matter and nitrogen. The colors in the subsoil 
commonly indicate the drainage of the soil. Gray and 
olive colors, or streaks and spots of gray and yellow, 
called mottles, usually indicate poor drainage and aera- 
tion. Uniform brown to yellowish-brown colors indicate 
good drainage and aeration. 

Soil texture Soil texture is the proportion of the dif- 
ferent sizes of particles that make up the soil. The larg- 
est soil particles are sand. Sand grains can be seen with 
the naked eye and feel gritty between the fingers. Silt 
particles are smaller than sand and feel smooth and 
floury. Clay particles are smallest of all and can be seen 


only with electron microscopes. Soils that are high in 
clay feel dense and sticky. The soil scientist judges the 
texture by the feel of the soil when it is rubbed between 
his thumb and forefinger. In many cases, the texture is 
checked in the laboratory by mechanical analyses. 

Some of the terms used to describe texture are silt 
loam, loam, clay loam, sandy loam, loamy sand, and clay. 

Loam is about 20 percent clay, 40 percent silt, and 40 
percent sand. Silt loam has much less sand and more 
silt. It is about 15 percent clay, 20 percent sand, and at 
least 50 percent silt. Clay loam contains about equal pro- 
portions of sand, silt, and clay. Sandy loam, loamy sand, 
and sand have increasing percentages of sand, in that 
order. Clay is more than 40 percent clay-sized particles. 

Texture has much to do with the quantity of moisture 
the soil will hold available to plants, the permeability of 
the soil, and the ease with which the soil can be cultivated. 
Silt loams and loams are the most desirable soil textures. 
Clay soils have restricted movement of air and water and 
are difficult to work. Sandy soils do not have good water- 
holding capacity and may be droughty. 

Soil consistence.—Consistence is the tendency of the 
soil to crumble or to stick together. It indicates whether 
it is easy or difficult to keep the soil open and porous 
under cultivation. Terms used to describe consistence 
are loose, very friable, friable, slightly firm, firm, very 
firm, and extremely firm. Friable and slightly firm are 
the most desirable forms of consistence. The firmer the 
soil, the more difficult it is to work. Sandy soils are 
usually loose. 

Soil porosity——Porosity is the term used to indicate 
the relative volume of the soil occupied by pores or air 
spaces. We refer to a soil as porous if a large proportion 
of the total volume consists of coarse pores. 

Native vegetation—Soils that formed under grass vege- 
tation are usually darker in color than soils that formed 
under trees, when other conditions have been the same. 
Soils that formed under trees usually are more acid and 
have thinner surface layers than grassland soils. Some 
soils have formed under mixed grass-and-timber vegeta- 
tion and are intermediate in properties between the grass- 
land and forest soils. 

Soil permeability—Permeability is the quality that en- 
ables the soil to transmit air and water. It can be meas- 
ured quantitatively in terms of rate of flow. The relative 
classes of permeability are very rapid, rapid, moderate, 
slow, and very slow. Moderate permeability is the most 
desirable because it permits free movement of air and 
water, unless the soil has a high water table. 

Soil drainage —Well drained, moderately well drained, 
imperfectly drained, poorly drained, very poorly drained, 
and excessively drained are terms used to describe drain- 
age of soils. The terms refer to the natural state of the 
soil before the drainage has been altered by tile or ditches. 
For example, a soil that was once too wet for cultivation 
might now be tile drained and be producing excellent 
crops, but the drainage class would remain the same. 
Natural soil drainage is determined by observing soil 
colors and evaluating soil permeability and by the ex- 
perience and general observations of the soil scientists. 

Excessively drained soils are those from which water 
is removed very rapidly. They are sandy and very por- 
ous. Ordinarily, enough moisture is lost from these soils 
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to make them undesirable for ordinary crops. The Lake- 
ville soils are excessively drained. 

Somewhat excessively drained soils are those from 
which water is removed rapidly. They are sandy, very 
porous, and droughty even in years of average rainfall. 
The Ankeny and Farrar soils, for example, are somewhat 
excessively drained. 

Well-drained soils are those from which water is re- 
moved readily but not rapidly. They usually retain 
optimum amounts of moisture for plant growth. Arti- 
ficial drainage is not needed. The Clarion, Hayden, and 
Truman soils are examples of well-drained soils. 

Moderately well drained soils are those from which 
water is removed somewhat slowly, so that the profile is 
wet for a small but significant part of the time. These 
soils commonly have a slowly permeable layer within or 
immediately below the subsoil, or they have a relatively 
high water table, or they receive seepage water, or they 
have some combination of these conditions. Normally, 
the growth of crops on these soils is not restricted because 
of wetness, except in years of excessive rainfall. Moder- 
ately well drained soils seldom, if ever, need _ artificial 
drainage. The Garmore soils are moderately well drained. 

Imperfectly drained soils are those from which water 
is removed so slowly that the soils are wet for significant 
periods but not all of the time. Such soils commonly 
have a slowly permeable layer or a high water table, or 
they receive seepage water, or they have combinations of 
these conditions. Most imperfectly drained soils can be 
cultivated without artificial drainage. In wet years, how- 
ever, yields may be reduced unless artificial drainage has 
been provided. The Nicollet and Kato soils are imper- 
fectly drained. 

- Poorly drained soils are those from which water is re- 
moved so slowly that the soils remain wet much of the 
time. The water table is commonly at or near the sur- 
face during a considerable part of the year. Poor drain- 
age is due to a high water table, to a slowly permeable 
layer within the profile, to seepage, or to some combina- 
tion of these conditions. The large quantities of water 
that remain in and on the poorly drained soils prevent 
satisfactory growth of field crops. Artificial drainage is 
generally necessary for satisfactory crop production. The 
Webster and Marshan are examples of poorly drained 
soils. 

Very poorly drained soils are those from which water 
is removed so slowly that the water table remains at or 
near the surface the greater part of the time. Soils of 
this drainage class usually occupy level or depressed sites 
and are frequently ponded. Unless artificially drained, 
these soils are too wet for cultivation. The Glencoe and 
Okoboji soils are examples of very poorly drained soils. 

CuassiFication.—Mostly on the basis of the foregoing 
characteristics, soils that. are alike in kind, thickness, and 
arrangement of their horizons are classified in one soil 
series. A soil series may consist of two or more soil types 
because of differences in texture of the surface soil. A 
soil type may be subdivided into phases—in Humboldt 
County, primarily because of differences in slope or de- 
gree of erosion. For example, a soil that has a slope 
range of 2 to 9 percent may be mapped in two phases, a 
gently sloping phase (2 to 5 percent slopes) and a mod- 
erately sloping phase (5 to 9 percent slopes); or a soil 
that has undergone various degrees of erosion may be 


mapped in two or more phases, a phase that is not more 
than slightly eroded, a moderately eroded phase, and 
perhaps a severely eroded phase. 

_ The characteristics that form the basis for subdivision 
into phases are significant to the use and management of 
the soil. Yield predictions can be more specific for phases 
than for the broader categories. Suggestions can be made 
as to the suitability of the soil for specified crops and 
specified crop rotations and the need for terracing or 
other conservation practices. 

_ If very small areas of two or more kinds of soil are so 
intricately mixed that they cannot be shown separately 
on a map of the scale used, they are mapped together, 
and the resulting mapping unit is called a soil complex. 
For example, the Colo-Terril complex in Humboldt 
County consists of Colo silty clay loam and Terril loam. 


General Soil Areas 


Soils occur in characteristic patterns that are related 
to the underlying material and to topography. Figure 2 
shows the five general soil areas of Humboldt County. 
Each area contains two or more extensive soils and, gen- 
erally, several less extensive soils. A map showing gen- 
eral soil areas is useful in planning broad agricultural 
programs. 


Area 1.—Levern anp Nearty Leven, Imeerrecriy Drarnep 
AND Poorty Drarnep Uptanp Sorts: NIcoLLetT, WEBSTER 


In area 1 are level, poorly drained Webster soils; nearly 
level, imperfectly drained Nicollet soils; and pothole 
soils, chiefly Glencoe, Okoboji, and Rolfe. There are also 
several large areas of Muck and Mucky peat and a few 
undulating areas of well-drained Clarion soils. AT] these 
soils are dark or very dark colored. The Nicollet and 
Webster soils developed mainly from calcareous glacial 
till of loam texture. Most of the other soils developed 
from glacial till or local alluvium. The potholes fill with 
water after heavy rains (fig. 3). 


Arra 2.—Mostriy Leven to Unpunatine, Wett Drarinep 
To Poorny Drainep Urnanp Sos: Ciarion, WEBSTER 


Poorly drained Webster soils occupy the level parts of 
area 2. Well-drained Clarion soils occupy the slopes. 
Included in area 2, along the major streams, are some 
rolling and hilly Storden, Lester, and Hayden soils. 
Nearly all the soils are dark colored. There are potholes 
in area 2 that fill with water after heavy rains. 


Arga 3.—Nearty Leven anp Unpunatine Sons Tar 
Contain Some SINKHOLES: CLARION, GARMORE 


In this area limestone bedrock is at depths of 10 to 20 
feet, which is nearer the surface than in the rest of the 
county. Rock outcrops in a few places along drain- 
ageways. The moderately well drained Garmore soils in 
area 3 are nearly level. The Clarion soils are more slop- 
ing. The soils in this area generally have better natural 
drainage than those in areas 1 and 2, and they are less 
likely to need tile. In many places sinkholes or wells 
drilled in the bedrock are used as outlets for tile drains. 
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Figure 2—General soil areas of Humboldt County. The principal soils in each area are the following: Area 1, Nicollet and Webster; 
area 2, Clarion and Webster; area 3, Clarion and Garmore; area 4, Waukegan and Kato; area 5, Waukegan and Huntsville. 


Area 4.—LeveL to Unpunatine Soms on Sanpy or 
GRAVELLY STREAM AND OutwasH Terraces: WAUKEGAN, 
Kato 


The soils in this area are underlain by sand and gravel. 
The most extensive soils are the Waukegan, Kato, Mar- 


Figure 3.—A pothole soil covered with water after a heavy rain; 
Norway Township. 


shan, and Dickinson, bench position. They vary in tex- 
ture from sandy loam to silty clay loam. Some of the 
soils are droughty enough to limit yields, but others hold 
enough water for plant use and are very productive. 


Area 5.—Lzvet or Unputarine Soms on TERRACES OR 
Bortom Lanps: Wavuxecan, Huntsviin, ann Orners 


In this area are the first and second bottoms of the Des 
Moines River and Prairie Creek. The Waukegan; Dick- 
inson, bench position; Kato; and Marshan soils are on 
the second bottoms, or terraces. They are underlain by 
sand and gravel. The Huntsville, Colo, and Wabash soils 
are on the bottom lands and are sometimes flooded. 


Soil Series and Mapping Units 


This section describes the soil series and the mapping 
units in Humboldt County. For each series, there is a 
general description of the characteristics common to all 


soils in the series. This is followed by short-descriptions 
of each of the soils in the series. The descriptions of the 
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individual soils tell how each soil differs from the typical 
soil of the series and give some suggestions for use and 


management. Table 2 shows the acreage and proportion- 
ate extent of all the soils mapped. In table 3, p. 24, the 
major characteristics of the mapping units are sum- 
marized. 


TaBLe 2.—Approximate acreage and proportionate extent of soils 


Symbol Soil Acreage| Percent || Symbol Soil Acreage | Percent 
Ad Alluvial land_._____.._-_.--------- 3, 138 1.1 HdC2 Hayden loam, 5 to 9 percent slopes, 
Am Ames loam__..___-._.___---------_ 16 (4) moderately eroded_________-_--__ 54 (1) 
AnB Ankeny sandy loam, 2 to 5 percent HdD2 Hayden loam, 9 to 15 percent slopes, 
SIOPCS 2. oe eee ee eee 41 (4) moderately eroded______---_--._- 11 () 
Anc Ankeny sandy loam, 5 to 9 percent HdE2 Hayden loam, 15 to 20 percent slopes, 
SIO DES? se 5 ee Seca seons 7 QC) moderately eroded____-_-__-.___- 26 (4) 
CaB Clarion loam, 2 to 5 percent slopes_._| 41, 162 14.8 |) HsF Hayden soils, 20 to 50 percent slopes_ 319 0.1 
CaB2 Clarion loam, 2 to 5 percent slopes, Hu Huntsville silt loam_______..---___- 810 .3 
moderately eroded_____-----_____ 3, 870 1.4 || Hv Huntsville silt loam, channeled_____- 244 .i 
CaC Clarion loam, 5 to 9 percent slopes___ 551 .2 || KdA Kato loam, deep over sand and 
CaC2 Clarion loam, 5 to 9 percent slopes, gravel, 0 to 2 percent slopes-_- -_ __- 2, 249 8 
moderately eroded_____------___- 5, 116 1.8 || KdB Kato loam, deep over sand and 
CaD2 Clarion loam, 9 to 15 percent slopes, gravel, 2 to 5 percent slopes__~_--- 389 2 
moderately eroded___-_--_--.____- 576 .2 || KmA Kato loam, moderately deep over 
CaE2 Clarion loam, 15 to 20 percent slopes, sand and gravel, 0 to 2 percent 
moderately eroded___-...-------- 219 sak SlODES oo. eee ee oad 474 2 
CaF2 Clarion loam, 20 to 30 percent slopes, KmB Kato loam, moderately deep over 
moderately eroded_.-._---------- 41 (1) sand and gravel, 2 to 5 percent 
CaG Clarion loam, 30 to 50 percent slopes_ 6 (4) SlOPCS ewe conc ee eec cusses 106 (4) 
CnB Clarion loam, thin solum, 2 to 5 ; LaC2 Lakeville gravelly loam, 5 to 9 per- 
percent slopes______--_------.-_- 575 2 cent slopes, moderately eroded. ___ 365 2 
CnC2 Clarion loam, thin solum, 5 to 9 LaE2 Lakeville gravelly loam, 9 to 20 per- 
percent slopes, moderately eroded _ 760 .3 cent slopes, moderately eroded ____ 114 () 
Co Colo silt loam______--------------- 642 .2 {| LfB Lamont fine sandy loam, 2 to 5 per- 
Cp Colo silt loam, channeled_________.- 443 a2 cent slopes_._.__---------------- 136 () 
Cr Colo silty clay loam_._-____-----._- 1, 619 .6 || LfC2 Lamont fine sandy loam, 5 to 9 per- 
Cs Colo silty clay loam, channeled______ 423 .2 cent slopes, moderately eroded ___- 108 (4) 
CtB Colo-Terril complex, 1 to 5 percent L{D2 Lamont fine sandy loam, 9 to 15 per- 
3 BlOPCS 2 26 oe ot oo Se ae 1, 383 5 cent slopes, moderately eroded. _ -_- 78 @) 
CctC Colo-Terril complex, 5 to 9 percent ; LfE2 Lamont fine sandy loam, 15 to 20 
SlOpes=- soot oe oe tsceecs 10 (4) percent slopes, moderately eroded - 60 Q) 
Cu Cullo silty clay loam__.-..0______.- 1, 603 .6 || LmB Lester loam, 2 to 5 percent slopes.___) 4, 156 oo 
Cv Copas loam_______-----._.______-- 459 -2 || Lmc2 Lester loam, 5 to 9 percent slopes, 
DkA Dickinson fine sandy loam, 0 to 2 moderately eroded__......___-__-- 1, 154 .4 
percent slopes_.--..----_----...-- 76 () LmD2 Lester loam, 9 to 15 percent slopes, 
DkB Dickinson fine sandy loam, 2 to 5 moderately eroded___.._______--- 405 22 
percent slopes.-.-__---.---.._--- 461 -2 || LmE2 Lester loam, 15 to 20 percent slopes, 
DkC2 Dickinson fine sandy loam, 5 to 9 moderately eroded__.__..____---- 527 .2 
percent slopes, moderately eroded _ 118 () LsF Lester soils, 20 to 30 percent slopes. _ 636 .2 
DkD2 Dickinson fine sandy loam, 9 to 15 LsG Lester soils 30 to 50 percent slopes__ 603 2 
percent slopes, moderately eroded. . 32 Q) Lu LeSueur loam_.__________.-.---.._] 2, 551 .9 
DkE3 Dickinson fine sandy loam, 15 to 20 Md Marshan silty clay loam, deep over 
percent slopes, severely eroded - --- 37 () sand and gravel____-__----.----- 7, 647 2.7 
DtA Dickinson sandy loam, bench posi- Mm Marshan silty clay loam, moderately 
tion, 0 to 2 percent slopes... ----- 1, 080 4 deep over sand and gravel_..-___- 310 web 
DtB Dickinson sandy loam, bench posi- Mu Muck, moderately shallow_____----- 806 .3 
tion, 2 to 5 pereent slopes___-___- 389 2 || Mw Muck, shallow___....-.----------- 2, 709 1.0 
DtC2 Dickinson sandy loam, bench posi- Mx Mucky peat, deep_____-._.__------ 77 (1) 
tion, 5 to 9 percent slopes, mod- My Mucky peat, moderately shallow - _ -- 923 3 
erately eroded_._-_.._____.--.--. 51 (}) Mz Mucky peat, shallow________------- 752 3 
DtD2 Dickinson sandy loam, bench posi- Ne Nicollet loam__-_---_------------- 59, 878 21.5 
tion, 9 to 15 percent slopes, mod- Ok Okoboji silt loam______--.-_------- 6, 941 2.5 
erately eroded___________.------- 5 () Op Okoboji silt loam, imperfectly 
Du Dundas silty clay loam.._..____--_- 980 4 drained variant_________.-----.- 119 Q) 
FaB Farrar fine sandy loam, 2 to 5 percent Or Orio fine sandy loam_._____-------- 124 () 
Slopes. cone eoe ee ek eee ek 314 1 |} Py Plattville loam____________-------- 470 a2 
FaC2 Farrar fine sandy loam, 5 to 9 percent Ro Rolfe loam_-__.------------------ 1, 992 ai 
slopes, moderately eroded_-_-_-~-- 113 (4) SeB Sogn loam, 2 to 5 percent slopes__-__- 156 <1 
FaD2 Farrar fine sandy loam, 9 to 15 per- StD2 Storden loam, 9 to 15 percent slopes, 
cent slopes, moderately eroded - -_.- 61 Q) moderately eroded__..._--------- 253 | 
Ga Garmore silt loam_____.___-_-.-.--- 2, 237 .8 || StE2 Storden loam, 15 to 20 percent 
Ge Glencoe silty clay loam_._.--------- 7, 029 2.5 slopes, moderately eroded_-___._--- 337 .2 
Ha Harpster loam...._-__..__--.-----.- 22, 086 7.9 |} StF3 Storden loam, 20 to 30 percent slopes, 
Hb Harpster loam, sand and gravel sub- severely eroded___.--_----------- 165 1 
Stratum. 2 hose et oe 2, 340 .8 || StG3 Storden loam, 30 to 50 percent slopes, 
He Harpster silt loam___.___--__..--._- 4, 103 15 severely eroded_._____-_______-__ 84 (3) 
HdB Hayden loam, 2 to 5 percent slopes-- 284 -1 i} TeA Terril loam, 0 to 2 percent slopes____ 80 Qy 


! Less than 0.1 percent. 
532586—61——2 


8 SOIL SURVEY SERIES 1956, NO. 18 


TABLE 2.—Approzimate acreage and proportionate extent of soils—Continued 


Symbol Soil Acreage| Percent 
TeB Terril loam, 2 to 5 percent slopes__._| 1, 265 0.5 
TeC Terril loam, 5 to 9 percent slopes---_. 59 (4) 
TrA Truman silt loam, 0 to 2 percent 

Slopes. Goes ce secu oc eeceee eds 743 .3 
TrB Truman silt loam, 2 to 5 percent 

slopeSis 2a se eet eee seoes 361 2 
TrC2 Truman silt loam, 5 to 9 percent 

slopes, moderately eroded -__-____ 65 Q) 
TrD2 Truman silt loam, 9 to 15 percent 

slopes, moderately eroded___-___- 9 () 
TrE2 Truman silt loam, 15 to 20 percent 

slopes, moderately eroded______._ 9 O) 
Wa Wabash silty clay__-.---__------_- 238 .i 
Wb Wabash silty clay, channeled _______ 7 () 
We Wacousta silt loam__.-_.--.-.--__- 1, 445 5 
WdA Waukegan loam, deep over sand and 

gravel, 0 to 2 percent slopes______ 1, 622 .6 
WdB Waukegan loam, deep over sand 

and gravel, 2 to 5 percent slopes___ 996 4 


1 Less than 0.1 percent. 


Alluvial land 


Alluvial land consists mostly of coarse-textured, recent 
stream deposits. It is frequently flooded. In most places 
it has a light-colored, sandy surface layer. The substra- 
tum is variable. The permeability and drainage are ex- 
tremely variable. The water-holding capacity is vari- 
able; in many places it is low. The vegetation consists 
principally of willow brush and young trees. 

Alluvial land (Ad).—Most of the Alluvial land in this 
county is on the flood plain of the Des Moines River. It 
is nearly level. There are several sandbars. Some areas 
have been cleared and are used for pasture. - 

Capability subclass Vw; management group 15. 


Ames series 


The Ames series consists of poorly drained soils that 
occur on the uplands, in small, nearly level areas and in 
depressions (fig. 4). Glacial till was the parent material, 
and trees were the native vegetation. 

The following profile of Ames loam is representative 
of the Ames series. 


Surface soil— 


0 to 5 inches, dark-gray, moderately permeable loam. 
Subsurface soil— 


5 to 16 inches, gray, moderately permeable loam. 
Subsoil— 

16 to 52 inches, very dark gray and olive-gray, very slowly 
permeable, gritty silty clay loam to clay; olive-gray and 
brown mottles. 

Parent material— 
52 to 65 inches, brown, moderately permeable loam. 


These soils are generally medium to low in available 
nitrogen, low in phosphorus, and low in potassium. The 
compact, clayey subsoil restricts the movement of air and 
water. The water-holding capacity is high. 

Ames loam (Am).—If this soil is drained, it is suitable 
for cultivation. It responds to fertilizer but is only mod- 
erately productive. Because it occurs in small areas, most 
of it is cropped along with the surrounding soils. Some 
areas are used for trees or permanent pasture. 


Symbol Soil Acreage | Percent 
WdC2 Waukegan loam, deep over sand 
and gravel, 5 to 9 percent slopes, 
moderateiy eroded.._..-__-------- 107 QY 
WmA Waukegan loam, moderately deep 
over sand and gravel, 0 to 2 per- 
cent slopes__._._---------------- 1, 372 0.5 
WmB Waukegan loam, moderately deep 
over sand and gravel, 2 to 5 per- 
H cent slopes_._..__--------------- 1, 224 4 
WmC2 | Waukegan loam, moderately deep 
over sand and gravel, 5 to 9 per- 
cent slopes, moderately eroded._-_- 204 1 
WmD2 Waukegan loam, moderately deep 
over sand and gravel, 9 to 15 per- | _ 
cent slopes, moderately eroded _._- 70 @) 
Wy Webster silty clay loam___.___.___- 52, 291 18, 8 
Wz Webster silty clay loam, calcareous 
Variant_________.__._____ a ee 11, 353 4.1 
ae Gravel pits and made land___-______-_ 1, 106 4 
an 
Totaloccseote Mester ck petees 278, 400 100. 0 


Unless drained, this soil may pond in years of above 
normal rainfall. Tile drains do not work well, but, since 
the areas are small, they are tiled along with the sur- 
rounding areas. Surface drains or open intakes leading 
to tile are needed in most places to remove surface water. 

Capability subclass IIIw; management group 7. 


Ankeny series 


The Ankeny series consists of dark-colored, slightly 
droughty soils that occupy concave areas at the base of 
slopes. These soils developed from sandy material washed 
from the slopes. The principal native vegetation was 
prairie grasses. 

The following profile of Ankeny sandy loam, on a 
slope of 3 percent, is representative of the series. 

Surface soil— 
0 Ae 26 inches, very dark brown, rapidly permeable sandy 
Subsoil— 
26 to 45 inches, very dark grayish-brown, rapidly permeable 
sandy loam. 
Parent material— 
a Soa dark grayish-brown, rapidly permeable sandy 

These soils are somewhat excessively drained and have 
a low moisture-holding capacity. They are generally 
medium in available potassium and low in available nitro- 
gen and phosphorus. They are erodible, but, because of 
their position at the base of slopes, they are more apt to 
accumulate sandy material than to erode. 

Ankeny sandy loam, 2 to 5 percent slopes (AnB).—-This 
soil is undulating. Water from the hillsides just above 
deposits new material on it. Diversion terraces on the 
slopes above may be needed to prevent further deposition, 
to prevent gullying, and to divert runoff. This soil is 
suitable for cultivation, and row crops are grown about 
half the time. The response to fertilizer is good, but, 
because of droughtiness, yields are only moderate. 

Capability subclass IIs; management group 5. 
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Ankeny sandy loam, 5 to 9 percent slopes (AnC).—This 
soil is gently rolling. Although water from the adjoin- 
ing hillsides deposits soil material on it, erosion may 
become active. Consequently, erosion control is needed 
if row crops are grown. Diversion terraces may have to 
be constructed on the slopes above to divert runoff and 
to prevent gullying and further deposition. ; 

This soil is suitable for cultivation, but crop yields are 
limited by droughtiness. 

Capability subclass ITIs; management group 10. 


Clarion series 


The Clarion series consists of well-drained soils that 
developed from calcareous glacial till. The native vege- 
tation consisted of prairie grasses. These soils occur in 
both large and small areas on the uplands. The slopes 
are undulating to steep and, in many places, irregular. 
Generally, the undulating areas are away from the 
streams and the rolling to steep areas are adjacent to the 
streams. Figure 4, p. 9, shows how the Clarion soils 
occur in relation to other soils in the county. 

The following profile of Clarion loam, on a slope of 3 
percent, is representative of the series. 

Surface soil— 
0 to 8 inches, very dark brown, moderately permeable loam. 
Subsoil— 
8 to 26 inches, dark-brown, moderately permeable loam. 
Parent material— 
26 to 40 inches, dark yellowish-brown, moderately permeable 
loam. 
40 inches+, yellowish-brown, moderately permeable, cal- 
careous loam. 

Small pockets of sand or gravel may occur in the sub- 

soil or in the parent material. 


The Clarion soils have a moderately high water-holding * 


capacity. They are generally low in available nitrogen 
and phosphorus and medium in potassium. The need for 
lime is variable, but large amounts are not needed. All 
of these soils are subject to erosion. 

Clarion loam, 2 to 5 percent slopes (CaB).—This soil 
responds to fertilizer and lime and is one of the most 
productive soils in the county. It is suitable for frequent 
row cropping (fig. 5). It 1s easy to work and, if well 
managed, fairly easy to keep in good tilth. There is a 
slight erosion hazard. The slopes are undulating and, in 
places, irregular. Contouring and terracing are difficult. 


Capability subclass Ile; management group 6. 


Figure 5.—Corn, in mid-June, on a contoured and terraced field of 


Clarion loam, 2 to 5 percent slopes; section 19 of Grove Township. 


Clarion loam, 2 to 5 percent slopes, moderately 
eroded (CaB2).—-The dark-colored surface layer of this soil 
is only 8 to 6 inches thick. The slopes are irregular and 
undulating. There is a slight erosion hazard. 

This soil is highly productive, although it is somewhat 
lower in nitrogen than Clarion loam, 2 to 5 percent slopes. 
It is suitable for frequent row cropping if adequate ero- 
sion control practices are applied. 

Capability subclass Ile; management group 6. 

Clarion loam, 5 to 9 percent slopes (CaC)—This soil 
is highly productive. It has gently rolling slopes. It is 
suitable for frequent row cropping if erosion is controlled. 

Capability subclass IIIe; management group 11. 

Clarion loam, 5 to 9 percent slopes, moderately 
eroded (CaC2).—Only 3 to 6 inches of the original dark- 
colored surface layer of this soil remains. The slopes are 
gently rolling. The erosion hazard is moderate. 

This soil needs more nitrogen fertilizer than the un- 
eroded phases. It is highly productive and is suitable 
for frequent row cropping if contoured and terraced. 

Capability subclass [[Ie; management group 11. 

Clarion loam, 9 to 15 percent slopes, moderately 
eroded (CaD2)——The dark-colored surface layer of this 
soil is only 3 to 6 inches thick. The slopes are rolling, 
and there is a severe erosion hazard. 

This soil needs more nitrogen fertilizer than the un- 
eroded phases. It is not suitable for intensive row crop- 
ping, because of the erosion hazard. It is moderately 
productive and can be used for row crops if contoured 
and terraced. 

Capability subclass [[Ie; management group 12. 

Clarion loam, 15 to 20 percent slopes, moderately 
eroded (CaE2).—On this hilly soil, runoff is rapid and the 
erosion hazard is severe. The surface layer is only 3 to 
6 inches thick and is not so dark colored as that in the 
representative profile. 

This soil is suitable for only limited use for cultivated 
crops. It should be used for row crops no more often 
than about once in 6 years. The best use for it is semi- 
permanent hay or pasture. If it is used for crops, it 
should be cultivated on the contour. 

Capability subclass IVe; management group 14. 

Clarion loam, 20 to 30 percent slopes, moderately 
eroded (CaF2).—The surface layer of this soil is only 3 to 
6 inches thick, and it is not so dark colored as that in 
the representative profile described. The slopes are steep, 
and runoff is rapid. 

This soil is not used for grain, because of the steep 
slopes. The best use for it is permanent pasture. In 
most places pasture renovation would increase production. 
Farm machinery can be used, but, because of the steep 
slopes, care is needed to prevent accidents. 

Capability subclass VIe; management group 16. 

Clarion loam, 30 to 50 percent slopes (CaG).—This soil 
is slightly eroded to severely eroded. The surface soil 
is thinner and lighter colored than that in the repre- 
sentative profile. 

This soil is suitable for native pasture, as woodland, or 
as a habitat for wildlife. The very steep slopes make it 
unsuitable for grain and also prevent the use of ordinary 
farm machinery to renovate pastures. 

Capability subclass VIIe; management group 18. 
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Clarion loam, thin solum, 2 to 5 percent slopes 
(CnB).—This soil is generally surrounded by other Clarion 
soils. It is only 12 to 24 inches deep over the calcareous 
glacial till. The slopes are irregular and undulating, and 
there is a slight erosion hazard. 

This soil is highly productive and is suitable for fre- 
quent row cropping if erosion is controlled. It usually 
needs more phosphate than the normal Clarion soils be- 
cause it is shallow over the calcareous material. 

Capability subclass Ile; management group 6. 

Clarion loam, thin solum, 5 to 9 percent slopes, 
moderately eroded (CnC2).—This soil is only 12 to 24 
inches deep to calcareous glacial till. The dark-colored 
surface layer is only 3 to 6 inches thick. The slopes are 
gently rolling. There is a moderate erosion hazard. 

This soil needs more nitrogen fertilizer than the un- 
eroded Clarion soils. Because it is shallow over the cal- 
careous material, it needs more phosphate than the nor- 
mal Clarion soils. It is moderately productive and is 
suitable for frequent row cropping if contoured and ter- 
raced, 

Capability subclass IIIe; management group 11. 


Colo series 


The Colo series consists of dark-colored, poorly drained, 
moderately slowly permeable, bottom-land soils that de- 
veloped from alluvium. ‘These soils are adjacent to 
streams and are nearly level to level. They are some- 
times flooded in periods of high rainfall. The native 
vegetation consisted of prairie grasses, swamp grasses, 
and sedges. 

. The following profile of level Colo silt loam is repre- 
sentative of the Colo series. 
Surface soil— 
0 es inches, very dark gray, moderately permeable_silt 
9 to 16 inches, black, moderately permeable silt loam. 
Subsoil— 
16 to 36 inches, black, moderately slowly permeable silty 
clay loam. 
Substratum— 
36 to 55 inches, dark-gray, moderately permeable clay loam 
to loam. 

The Colo soils have a very high water-holding capacity. 
They are generally medium in available nitrogen, phos- 
phorus, and potassium. 

Colo silt loam (Co).—This soil is flooded at variable 
intervals and usually receives a deposit of lighter col- 
ored, silty sediment when flooded. Artificial drainage by 
tile or open ditches is needed. Tile works well if outlets 
can be found, but frequently the water level in the 
streams is as high as the water level in the soil. There 
are a few old stream channels and oxbows. These are 
sometimes wetter than the rest of the soil, and they inter- 
fere with cultivation. 

This soil responds to applications of fertilizer and is 
highly productive. Drained areas not subject to flooding 
can be row cropped intensively. Areas not suitable for 
cultivation are used for permanent pasture. | 

Capability subclass IIw; management group 2. 


Colo silt loam, channeled (Cp).—This soil is frequently 


flooded and usually receives a deposit of lighter colored, 


silty sediment when flooded. It includes many old stream 
channels or oxbows that cannot be crossed with farm ma- 
chinery. These channels are sometimes. full of water. 
The soil in them is commonly very clayey. 

This soil would be productive if it were drained and 
protected from floods and if the channels were filled. 
In its present condition, its best use is permanent pasture. 

Capability subclass Vw; management group 15. 

Colo silty clay loam (Cr)—This soil has a black sur- 
face layer. The texture, to a depth of about 50 inches, 
is silty clay loam. There are a few old stream channels 
and oxbows. These are wetter than the rest of the soil 
and may interfere with cultivation. The frequency of 
flooding is variable. 

This soil is highly productive. It can be row cropped 
intensively, provided it can be drained and protected 
from flooding. Areas not suitable for cultivation are 
used for permanent pasture. 

Capability subclass IIw; management group 2. 

Colo silty clay loam, channeled (Cs).—This soil is 
frequently flooded. The texture is silty clay loam to a 
depth of about 50 inches. The surface layer is black. 
There are many old stream channels and oxbows that 
cannot be crossed with farm machinery. These channels 
are sometimes filled with water. The soil in them is com- 
monly silty clay or clay. 

This soil would be productive if it were drained and 
protected from floods and if the channels were filled. At 
present, it is best used for permanent pasture. 

Capability subclass Vw; management group 15. 

Colo-Terril complex, 1 to 5 percent slopes (CtB).—In 
narrow drainageways near streams, Colo and Terril soils 
are so closely associated that they are not mapped sepa- 
rately. The Colo soils are near the drainageways, and 
the Terril soils are at the base of the adjacent slopes. The 
drainage ranges-from good to poor, and the permeability 
ranges from moderate to moderately slow. 

Because they occur in narrow areas, these soils are 
usually cropped along with the adjacent soils. They are 
moderately productive if drained and protected from run- 
off. Many of the areas are used for permanent pasture. 

Drainage and erosion control are the-principal manage- 
ment problems. The areas near the drainageways are 
usually too wet for cultivation unless they are drained 
by tile. Gullies tend to form where water accumulates. 
Grassed waterways are needed in many places. Minor 
floods occur during periods of high rainfall. Diversions 
are needed to protect cultivated areas from runoff. 

Capability subclass IIw; management group 3. 

Colo-Terril complex, 5 to 9 percent slopes (CiC).— 
This complex contains proportionately more Terril soil 
than does Colo-Terril complex, 1 to 5 percent slopes. 

Because they occur in narrow areas, these soils are 
usually cropped along with the adjacent soils. They are 
moderately productive. The areas near drainageways 
are not suitable for cultivation unless artificially drained. 
On the side slopes, erosion is a problem. Gullies tend to 
form where water flows. Grassed waterways are needed 
in many places to control erosion. Diversions are needed 
to protect cultivated areas from runoff. 

Capability subclass IIIe; management group 11. 
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Copas series * 


The Copas series consists of nearly level, dark-colored, 
well-drained soils that are underlain by limestone bed- 
rock at depths of 18 to 30 inches. These soils are in up- 
land drainageways or on terraces along major streams.° 
They are sometimes flooded in periods of high rainfall. 
They formed from alluvium or glacial outwash material. 
The principal-native vegetation was prairie grasses. 

The following profile of Copas loam is representative 
of the Copas series. 

Surface soil— 
0 to 11 inches, very dark gray loam; moderately rapid per- 
meability. 
Subsoil— 
11 to 22 inches, dark-brown and dark yellowish-brown loam. 
Substratum— 
22 inches-+, limestone bedrock. 

These soils are slightly droughty. They have moder- 
ately rapid permeability and a low moisture-holding ca- 
pacity. They are generally low in available nitrogen, low 
in available phosphorus, and medium to low in available 
potassium. They are neutral to medium acid. 

Copas loam (Cv).—This soil has practically no erosion 
hazard, but it is droughty and consequently is not suited 
to intensive use for cultivated crops. The severity of 
the droughtiness depends on the depth to bedrock. 

This soil responds to fertilizer, but because of the 
droughtiness it would be uneconomical to apply large 
amounts of fertilizer. Crop yields are low. 

Capability subclass IIs; management group 5. 


Cullo series 


The Cullo series consists of dark-colored, nearly level, 
poorly drained soils that developed from waterworked 
glacial till or local alluvium. These soils are in slight 
depressions but are not rimmed by Harpster soils, as are 
the Glencoe soils, which occur in a similar position. The 
native vegetation consisted of swamp grasses and sedges. 

The following profile of Cullo silty clay loam is repre- 
sentative of the Cullo series. 

Surface soil— 
0 to 13 inches, black, moderately slowly permeable silty clay 
loam. 
Subsurface soil— 
13 to 16 inches, very dark gray and dark gray, moderately 
permeable silt loam. 
Subsoil— 
16 to 35 inches, olive-gray, slowly permeable, heavy silty 
clay loam; olive and olive-gray mottles. 
Parent material— 
85 to 50 inches, dark-gray, moderately permeable loam; 
olive mottles. 

These soils are generally medium in available nitrogen 
and potassium and low im available phosphorus. ‘The 
water-holding capacity is high. The permeability is slow. 
The subsoil somewhat restricts the movement of air and 
water, 

Unless artificially drained, these soils are sometimes 
ponded. Tile drains work fairly well. 

Cullo silty clay loam (Cv).—If drained, this soil is 
suitable for frequent row cropping. It responds to fer- 


‘The Copas soils described in this report are now considered to 
be within the range of the Rockton series. 

®'The occurrence of Copas soils in this topographic position is 
peculiar to Humboldt County. These soils are not restricted to 
this kind of topography. 


tilizer and is moderately productive. If well managed, 
it can be kept in good tilth. Removing excess water and 
maintaining fertility are the principal management 
problems. 

Very small areas of this soil are shown on the soil map 
by conventional symbols. 

Capability subclass IIIw; management group 7. 


Dickinson series 


The Dickinson series consists of sandy, dark-colored, 
excessively drained, nearly level to hilly soils on uplands 
or terraces. These soils developed from sandy material. 
The native vegetation consisted of prairie grasses. 

The following profile of Dickinson fine sandy loam, on 
a slope of 3 percent, is representative of the Dickinson 
series. 

Surface soil— 
0 to 10 inches, very dark gray fine sandy loam; moderately 
rapid permeability. 
Subsoil— 
10 to 30 inches, dark-brown sandy loam; moderately rapid 
permeability. 
Parent material— 
30 inches-+-, yellowish-brown loamy sand and sand; rapid 
permeability. 

In eroded areas the surface soil is not so dark colored. 

Dickinson soils have rapid to moderately rapid permea- 
bility and a low water-holding capacity. They are gen- 
erally low in available nitrogen, phosphorus, and 
potassium. Lime needs are variable. 

Dickinson fine sandy loam, 0 to 2 percent slopes 
(DkA).—The parent material of this soil was mostly wind- 
deposited sandy material but included some sandy glacial 
drift. The profile is like the representative profile, ex- 
ee the dark-colored surface layer is 10 to 14 inches 
thick. 

This soil is suitable for cultivated crops. It responds 
to fertilizer but, because of droughtiness, produces only 
moderate yields. Wind erosion is a hazard. Blowing 
sand damages young plants in some years. 

Capability subclass IJIs; management group 9. 

Dickinson fine sandy loam, 2 to 5 percent slopes 
(DkB).—This soil is undulating and is subject to erosion 
by both wind and water. It is suitable for cultivated 
crops. Because of droughtiness, crop yields are only 
moderate. 

Capability subclass IIIs; management group 9. 

Dickinson fine sandy. loam, 5 to 9 percent slopes, 
moderately eroded (DkC2).—The profile of this soil is like 
the representative profile, except for erosion. Only 3 to 
6 inches of the original surface soil remains. The slopes 
are gently rolling. 

This soil is subject to both wind and water erosion. 
It is suitable for limited use for cultivated crops if it is 
contoured or terraced. However, because of droughtiness, 
it is probably best used for permanent hay or pasture. 

Capability subclass IVs; management group 13. 

Dickinson fine sandy loam, 9 to 15 percent slopes, 
moderately eroded (DkD2).—The surface layer of this soil 
is only 8 to 6 inches thick. The slopes are rolling. 

This soil is not suitable for cultivated crops, because 
it is droughty and is subject to both wind and water 
erosion. It is best for permanent pasture. 

Capability subclass VIs; management group 17. 


HUMBOLDT COUNTY, IOWA 13 


Dickinson fine sandy loam, 15 to 20 percent slopes, 
severely eroded (DkE3)—The surface layer of this hilly 
soil is less than 6 inches thick. Otherwise, the profile is 
like the representative profile. 

This soil is best used for permanent pasture. It is not 
suitable for cultivated crops, because of droughtiness, 
strong slopes, and the hazard of wind and water erosion. 

Some moderately eroded soil is included. 

Capability subclass VIs; management group 17. 

Dickinson sandy loam, bench position, 0 to 2 percent 
slopes (DtA).—This soil developed from sandy material 
deposited by water on nearly level stream terraces. The 
dark-colored surface layer is 7 to 14 inches thick, and the 
underlying material includes strata of gravel as well as 
sand. 

This soil can be used for cultivated crops, but yields 
are low because of droughtiness. Cultivated areas are 
subject to wind erosion. 

Capability subclass IIIs; management group 9. 

Dickinson sandy loam, bench position, 2 to 5 percent 
slopes (DiB)—This soil is like Dickinson sandy loam, 
bench position, 0 to 2 percent slopes, except that it has 
undulating slopes. It is suitable for limited use for cul- 
tivated crops. Crop yields are low because of droughti- 
ness. Cultivated areas are subject to both wind and 
water erosion. 

Capability subclass IIIs; management group 9. 

Dickinson sandy loam, bench position, 5 to 9 percent 
slopes, moderately eroded (DtC2)—This soil is like 
Dickinson sandy loam, bench position, 0 to 2 percent 
slopes, except that it has rolling slopes and the dark- 
colored surface layer is only 3 to 6 inches thick. It can 
be used for cultivated crops, but crop yields are very low 
. because of droughtiness. Probably the best use for it is 
permanent hay or pasture. Cultivated areas are subject 
to both wind and water erosion. 

Capability subclass IVs; management group 18. 

Dickinson sandy loam, bench position, 9 to 15 percent 
slopes, moderately eroded (DiD2)——This soil is like 
Dickinson sandy loam, bench position, 0 to 2 percent 
slopes, except that it has rolling slopes and the surface 
layer is less than 6 inches thick. It is not suitable for 
cultivated crops, because it is very droughty and very 
low in productivity and erodes easily. Permanent pas- 
ture is the best use for it. 

Capability subclass VIs; management group 17. 


Dundas series 


The Dundas series consists of dark-colored, poorly 
drained soils that developed from glacial till. These soils 
occur in rather small, nearly level areas in the uplands 
near woods. The native vegetation consisted of prairie 
grasses and trees. 

The following profile of Dundas silty clay loam is rep- 
resentative of the Dundas series. 


Surface soil— 
0 to 8 inches, black, moderately slowly permeable silty clay 
loam. 
Subsurface soil— 
8 to 18 inches, dark-gray, slowly permeable silty clay loam. 
Subsoii— 

18 to 89 inches, dark grayish-brown and dark-gray, very 
slowly permeable, gritty silty clay to heavy silty clay 
loam. 

Parent material— 
89 to 45 inches, grayish-brown, moderately permeable loam. 


The Dundas soils are medium acid to strongly acid. 
They are generally low in available nitrogen and medium 
in available phosphorus and potassium. The water-hold- 
ing capacity is high, and the permeability is slow to very 
slow. The clay in the subsoil restricts the movement of 
air and water. 

Dundas silty clay loam (Du}.—If this soil is drained, 
it is suitable for frequent row cropping. It is highly 
productive. Because it occurs in rather small areas, it is 
ordinarily cropped along with the surrounding soils. 
Some areas are still in forest. 

This soil responds to applications of fertilizer. Under 
a high level of management, good tilth is easy to main- 
tain. The chief management problems are drainage and 
maintenance of fertility. 

Capability subclass IIw; management group 3. 


Farrar series 


The Farrar series consists of undulating to rolling, 
somewhat excessively drained sandy soils of the uplands. 
These soils developed in sandy, wind-deposited material 
that is 14 to 40 inches thick over glacial till. They are 
moderately dark colored where not eroded. The native 
vegetation consisted of prairie grasses. The following 
profile of Farrar fine sandy loam, on a slope of 3 per- 
cent, is representative of the Farrar series. 

Surface soil— 
0 to 12 inches, very dark grayish-brown to dark-brown, mod- 
erately rapidly permeable fine sandy loam. 
Subsoil— 
12 to 24 inches, dark yellowish-brown, moderately rapidly 
permeable sandy loam. 
Substratum— 
o Thal yellowish-brown, moderately permeable loam 

The Farrar soils are generally low in available nitro- 
gen and phosphorus and medium in available potassium. 
They are slightly droughty and have a low moisture- 
holding capacity. Wind erosion is severe at times. 

Farrar fine sandy loam, 2 to 5 percent slopes (FaB).— 
This soil is undulating and has a slight erosion hazard. 
It is slightly droughty, even in seasons of normal rainfall. 
It is easy to work and is suitable for cultivated crops, but 
yields are not high. Blowing sand sometimes damages 
young plants. Leaving crop residues on the surface will 
reduce wind damage. The soil responds favorably to 
applications of complete fertilizer. 

Capability subclass IIs; management group 5. 

Farrar fine sandy loam, 5 to 9 percent slopes, mod- 
erately eroded (FaC2|].—This soil is gently rolling and has 
a moderate erosion hazard. It has a surface layer that 
is only 3 to 6 inches thick. It is droughty, even in seasons 
of normal rainfall. It can be used for row crops, but 
yields are not high. If row cropped, it should be con- 
toured and terraced. 

Capability subclass IIIs; management group 10. 

Farrar fine sandy loam, 9 to 15 percent slopes, mod- 
erately eroded (FaD2).—This soil is rolling and has a 
severe erosion hazard. The surface layer is only 3 to 6 
inches thick. The soil is droughty, even in seasons of 
normal rainfall. Its use for grain is limited. Permanent 
hay is probably the best use for it. 

Capability subclass IVs; management group 18. 
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Garmore series 


The Garmore series consists of moderately well drained, 
dark-colored soils that developed from glacial till. Soils 
of this series occur in general soil area 3 in the south- 
western part of the county. The slopes are both concave 
and convex and are nearly level to undulating. The na- 
tive vegetation consisted of prairie grasses. The follow- 
ing profile of Garmore silt loam, on a slope of 2 percent, 
is representative of the Garmore series. 

Surface soil— 

0 to 15 inches, black to very dark gray, moderately perme- 

able silt loam. 
Subsoil— 

15 to 49 inches, dark grayish-brown and dark-brown, mod- 

erately permeable clay loam; very dark gray mottles. 
Parent material— 

49 to 75 inches, yellowish-brown, moderately permeable 
loam; calcareous below a depth of 62 inches; limestone 
bedrock at a depth of 14 feet. 

The Garmore soils are generally low in available nitro- 
gen and phosphorus and medium in available potassium. 
They are strongly acid. They have a high water-holding 
capacity. 

Garmore silt loam (Ga).—This is one of the most 
productive soils in the county. It is suitable for frequent 
row cropping. On intensively cultivated slopes of 2 to 
3 percent, it has a very slight erosion hazard. It is sel- 
dom, if ever, too wet for crops, and it seldom, if ever, 
needs tile drainage. 

Capability class I; management group 1. 


Glencoe series 


The Glencoe series consists of very dark colored, pot- 
hole soils that are very poorly drained. These soils are 
nearly level and occur in depressions in the uplands. Un- 
less they are drained, they are often ponded. The parent 
material was waterworked glacial till or local alluvium. 
Swamp grasses and sedges were the native vegetation. 
The Glencoe soils are generally rimmed with Harpster 
soils (see fig. 4, page 9). The following profile of Glencoe 
silty clay loam is representative of the Glencoe series. 

Surface soil— 
0 to 20 inches, black, slowly permeable. silty clay loam. 
Subsoil— : 
20 to 49 inches, black to very dark gray, slowly to very 
slowly permeable, light silty clay to silty clay loam. 
Parent material— 
49 to 56 inches, gray to light-gray, moderately slowly per- 
meable, caleareous, heavy silt loam or loam. 

Normally the Glencoe soils are medium to high in avail- 
able nitrogen and medium in available phosphorus and 
potassium. They havé a very high water-holding ca- 
pacity. 

Glencoe silty clay loam (Gc}.—This soil is suitable for 
frequent row cropping if excellent artificial drainage is 
provided. After heavy rains, crops are often drowned 
out unless surface water is removed by open intakes lead- 
ing to tile or by shallow surface drains. Because of the 
slow to very slow permeability of the soil, tile drains are 
only fairly effective. They: should be placed closer to- 
gether than in the Webster soils. In many places it is 
difficult to place the outlets deep enough to drain prop- 
erly. 

This soil seldom needs lime. Phosphate and potash 
fertilizers should be applied if the best yields are to be 


obtained. Yields are high in the drier years, but yields 
averaged over a long period are only moderate. This soil 
occurs in small areas and is usually cropped along with 
the surrounding soils. Very small areas are shown on 
the soil map by conventional symbols. 

Capability subclass IIIw; management group 7. 


Harpster series 


The Harpster series consists of nearly level, poorly 
drained soils that have developed from glacial till, out- 
wash, or alluvium. These soils are high in lime. When 
they are dry, the surface color in cultivated fields is dis- 
tinctly grayer than the color of the surrounding soils. 
The native vegetation consisted of prairie grassés. The 
following profile of Harpster loam, on a slope of 1 per- 
cent, is representative of the Harpster series. 

Surface soil— 
0 to 9 inches, dark-gray, moderately permeable loam; very 
high in lime. 
Subsoil— 
9 to 22 inches, dark-gray to grayish-brown, moderately 
‘slowly permeable clay loam; very high in lime. 
Parent material— 
22 to 60 inches, olive-gray to grayish-brown, moderately per- 
meable loam; very high in lime. 

The Harpster soils are generally medium in available 
nitrogen and very low in available phosphorus and po- 
tassium. Some areas are deficient in iron and other minor 
elements. 

Harpster loam (Ha).—This soil occurs as a rim around 
potholes and depressions in the uplands (see fig. 4, p. 9) 
or as a low rise within a pothole or depression. There is a 
serious potassium deficiency for most crops grown on 
this soil. Corn yields may be 20 to 30 bushels per acre 
lower than those from the surrounding soils, unless 
enough fertilizer is applied to correct the extreme defi- 
ciences in phosphorus and potassium. Many areas do not 
supply enough iron for soybeans. 

This soil is suitable for frequent row cropping if prop- 
erly drained and fertilized. Tile drainage is needed. 
Unless this soil is artificially drained, it is often too wet 
to be cultivated. The response to potash and phosphate 
fertilizers is good. Lime should not be applied. 

Most areas of this soil are small and are cropped along 
with the surrounding soils. Very small areas are shown 
on the soil map by conventional symbols. 

Capability subclass IIw; management group 4. 

Harpster loam, sand and gravel substratum (Hb).— 
This soil has a sandy or gravelly substratum below depths 
of 80 to 50 inches. It occurs on stream terraces and on 
beaches around former lakes. It is seriously deficient in 
potassium for most crops. Corn yields may be 20 to 30 
bushels per acre lower than on the surrounding soil un- 
less enough fertilizer is applied to correct the deficiencies 
in phosphorus and potassium. 

This soil is suitable for frequent row cropping if prop- 
erly drained and fertilized. The response to potash and 
phosphate fertilizers is good. Most areas are small and 
are cropped along with the surrounding soils. 

Capability subclass Iw; management group 4. 

Harpster silt loam (Hc).—This soil differs from that 
described as representative of the series in being silt loam 
throughout. It is nearly level and occurs in fairly large 
areas on stream terraces. It is moderately permeable. 
It is seriously deficient in potassium for most.crops. Corn 
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yields may be 15 to 20 bushels lower than on the sur- 
rounding soils unless enough fertilizer is applied to cor- 
rect the phosphorus and potassium deficiencies. 

This soil is suitable for frequent row cropping if prop- 
erly drained and fertilized. It responds well to applica- 
tions of phosphate and potash. Yields are moderate. 

Capability subclass IIw; management group 4. 


Hayden series 


These are well-drained, moderately dark colored to 
light colored, upland soils developed from glacial till. 
The slopes range from undulating to steep. ‘These soils 
generally occur along streams near timbered areas. Fig- 
ure 4, p. 9, shows how the Hayden soils occur in rela- 
tionship to other soils. Hardwoods were the native 
vegetation. A few sand and gravel spots may occur. 
Representative of the Hayden series is the following 
profile of Hayden loam, on a slope of 3 percent. 

Surface soil— 
0 to 5 inches, very dark gray, moderately permeable loam. 
Subsurface soil— 
5 to 9 inches, dark grayish-brown, moderately permeable 
loan). 
Subsoil— 
9 to 38 inches, dark-brown, moderately slowly permeable 
loam to clay loam. 
Parent material— 
38 to 50 inches, yellowish-brown, moderately permeable 
loam. 

Generally, the Hayden soils are low in available nitro- 
gen and phosphorus and medium in potassium. They 
are medium acid. They have a moderately high water- 
holding capacity. 

Hayden loam, 2 to 5 percent slopes (HdB).—This un- 
dulating soil is highly productive and is suitable for fre- 
quent row cropping if measures are taken to control ero- 
sion. It is lighter colored than the Clarion soils and is 
lower in nitrogen. Under a high level of management, 
it is easy to keep in good tilth. The response to fertilizer 
is good. 

Capability subclass IIe; management group 6. 

Hayden loam, 5 to 9 percent slopes, moderately 
eroded (HdC2)-—This gently rolling soil is like that de- 
scribed for the series except that, in most places, the com- 
bined thickness of the surface and subsurface layers is 
only 8 to 6 inches. A few areas are included that have 
a thicker surface soil. There is a moderate erosion hazard. 
This soil can be used frequently for row crops if con- 
toured and terraced. It is moderately productive. 

Capability subclass IIe; management group 11. 

Hayden loam, 9 to 15 percent slopes, moderately 
eroded (HdD2).—The profile of this soil is like that de- 
scribed as representative of the series, except that, in most 
places, the combined thickness of the surface and subsur- 
face layers is only 3 to 6 inches. A few areas are included 
where less than 3 inches of the original surface soil re- 
mains. The slopes are rolling, and there is a severe ero- 
sion hazard if this soil is cultivated. It should be 
contoured or terraced if row crops are grown. Yields are 
only moderate. 

Capability subclass IIIe; management group 12. 

Hayden loam, 15 to 20 percent slopes, moderately 
eroded (HdE2).—This hilly soil has a severe erosion hazard. 
Its surface layer is only 3 to 6 inches thick. The strong 
slopes are poorly suited to row crops. The best use is 
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streams. 


probably semipermanent hay or pasture. Row crops 
should be grown only occasionally. This soil is suitable 
for producing timber. 

Capability subclass [Ve; management group 14. 

Hayden soils, 20 to 50 percent slopes (HsF)—This soil 
has steep slopes and a severe erosion hazard. The surface 
layer is only 8 to 6 inches thick. The soil is too steep for 
cultivation and it is best for permanent pasture, as wood- 
land, or as a habitat for wildlife. 

Capability subclass VIIe; management group 18. 


Huntsville series 


The Huntsville series consists of dark-colored, bottom- 
land soils that are imperfectly drained. These soils are 
nearly level and are flooded in periods of heavy rainfall, 
which come most often in spring. The native vegetation 
was a mixture of prairie grasses and trees. The follow- 
ing profile of Huntsville silt loam is representative of 
the series. 

Surface soil— 
0 2 19 inches, very dark gray, moderately permeable silt 
oam., 
Subsoil— 
19 to 44 inches, light olive-brown, moderately permeable 
silty clay loam to clay loam. 
Substratum— 
44 to 60 inches, light olive-brown and grayish-brown, mod- 
erately rapidly permeable sandy loam. 

The Huntsville soils have a medium to high water- 
holding capacity. They are moderately permeable. Nor- 
mally, they are medium in available nitrogen and potas- 
sium and low in available phosphorus. 

Huntsville silt loam, channeled (Hv)—This soil is 
frequently flooded. Its use is limited to permanent hay 
or pasture. There are oxbows and old stream channels 
that are not crossable with farm machinery. Sometimes 
the oxbows and channels are filled with water, and in 
many of them the soil is very clayey. 

Capability subclass Vw; management group 15. 

Huntsville silt loam (Hu)—This soil is flooded less 
often than Huntsville silt loam, channeled. If floods are 
controlled, it is highly productive and is suitable for fre- 
quent row cropping. It responds to applications of com- 
plete fertilizer but seldom needs lime. Under a high level 
of management, good tilth is easy to maintain. 

Capability subclass IIw; management group 2. 


Kato series 


The Kato series consists of dark-colored, imperfectly 
drained soils that are underlain by sand or gravel at 
depths of 2 feet or more. These soils are nearly level to 
undulating. They occur on outwash terraces along 
Most areas are large. The native vegetation 
consisted principally of prairie grasses. 

A representative profile of Kato loam, moderately deep 
over sand and gravel, on a slope of 1 percent, is described 
as follows. 

Surface soil— 
0 to 15 inches, black, moderately permeable loam. 
Subsoil— 

15 to 28 inches, very dark grayish-brown, moderately per- 
meable clay loam to sandy clay loam; dark-brown and 
very dark gray mottles. 

Substratum— 

28 to 50 inches, light olive-brown to yellowish-brown, cal- 

careous sand and gravel. 
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The Kato soils are generally medium in available nitro- 
gen, phosphorus, and potassium. 

Kato loam, moderately deep over sand and gravel, 
0 to 2 percent slopes (KmA)——The profile of this soil is 
like the representative profile described. Generally, the 
depth to sand and gravel is 24 to 30 inches. This soil is 
slightly wet in rainy seasons and shghtly droughty in 
others. It seldom needs tile drainage. Tile installation 
may be difficult because of caving. ‘This soil is suitable 
for frequent row cropping, but, because it is slightly 
droughty, is only moderately productive. It responds to 
applications of complete fertiiizer. Erosion is not a 
problem. 

Capability subclass IIs; management group 5. 

Kato loam, moderately deep over sand and gravel, 
2 to 5 percent slopes (Km8).—The surface layer of this 
soil is only 7 to 14 inches thick. In most places, the depth 
to sand and gravel is 24 to 80 inches. This soil is gently 
undulating and has a slight erosion hazard. In seasons 
of low rainfall it tends to be droughty. It is seldom too 
wet for crops and is suitable for frequent row crop- 
ping. The average yields are only moderate, because of 
droughtiness. 

Capability subclass IIs; management group 5. 

Kato loam, deep over sand and gravel, 0 to 2 percent 
slopes (KdA).—The profile of this soil is similar to that 
described as representative of the series. The depth to 
sand and gravel is variable but is more than 3 feet. In 
periods of high rainfall there may be a slight drainage 
problem. Tile may be hard to install because of cave-ins. 

This soil is suitable for frequent row cropping and is 
among the most productive soils in the county. 

Capability class 1; management group 1. 

Kato loam, deep over sand and gravel, 2 to 5 percent 
slopes (KdB)—The surface layer of this soil is 7 to 14 
inches thick. The depth to sand and gravel is variable 
but is more than 36 inches. This soil is undulating and 
has a slight erosion hazard. It is slightly wet in periods 
of above normal rainfall. It is suitable for frequent row 
cropping and is among the most productive soils in the 
county. 

* Capability subclass Ile; management group 6. 


Lakeville series 


The Lakeville series consists of moderately dark col- 
ored, very droughty soils underlain by gravel. These 
soils are gently rolling to hilly. They occur on gravelly 
knobs in the uplands. There are many gravel pits. The 
native vegetation consisted of prairie grasses. The fol- 
lowing profile of Lakeville gravelly loam, on a slope of 
7 percent, is representative of the series. 

Surface soil— 
0 to 7 inches, dark-brown, rapidly permeable gravelly loam 
or sandy loam. 
Substratum— 
7 inches+, yellowish-brown, very rapidly permeable, loose, 
calcareous gravel. 

Normally, the Lakeville soils are low in available ni- 
trogen, phosphorus, and potassium. In most areas they 
are high in lime. They are excessively drained and have 
a very low water-holding capacity. The degree of 
droughtiness varies with the texture of the substratum, 
which, within short distances, ranges from gravel to 
gravelly loam. 


Lakeville gravelly loam, 5 to 9 percent slopes, mod- 
erately eroded (laC2).—Most of this soil is gently rolling, 
but some milder slopes are included. If this soil is culti- 
vated, it has a moderate hazard of both wind and water 
erosion. It is very droughty; consequently, it does not 
respond well to applications of fertilizer. Its best use is 
permanent hay or pasture. ; 

Capability subclass IVs; management group 18. 

Lakeville gravelly loam, 9 to 20 percent slopes, mod- 
erately eroded (laE2).—-This soil is rolling to hilly. If it 
is cultivated, it is subject to severe erosion by wind and 
water. Because of extreme droughtiness, its best use is 
permanent pasture. 

Capability subclass VIs; management group 17. 


Lamont series 


The Lamont series consists of slightly droughty, mod- 
erately dark colored to light colored soils that developed 
from wind-deposited sands. They are subject to erosion 
by both wind and water. They occur mainly on the east 
side of the East Fork Des Moines River. The convex 
slopes are undulating to hilly. Trees were the native 
vegetation. Most areas are now in woodland pasture. 
The following profile of Lamont fine sandy loam, on a 
slope of 7 percent, is representative of the series. 

Surface soil— 

0 to 7 inches, very dark brown fine sandy loam. 
Subsurface soil— 

7 to 16 inches, dark grayish-brown fine sandy loam. 
Subsoil— 

16 to 36 inches, dark-brown sandy loam to sandy clay loam. 
Parent material— 

36 to 60 inches, dark-brown loamy sand. 

The Lamont soils are excessively drained. They have 
moderately rapid permeability and a low water-holding 
capacity. Normally, they are low in available nitrogen, 
phosphorus, and potassium and low in lime. 

Lamont fine sandy loam, 2 to 5 percent slopes (L{B).— 
This undulating soil has a slight erosion hazard. Crop 
residues should be left on the surface to reduce wind ero- 
sion and prevent damage to young plants by blowing 
sand. Even in seasons of normal rainfall, this soil is 
droughty; consequently, its suitability for cultivated 
crops is limited. Yields are low. This soil responds well 
to applications of lime and complete fertilizer, but heavy 
applications are not economical. 

Capability subclass IIs; management group 5. 

Lamont fine sandy loam, 5 to 9 percent slopes, mod- 
erately eroded (lf{C2).—This soil has a thinner surface 
layer than that in the representative profile. It has 
gently rolling slopes and a moderate erosion hazard. It 
is droughty even in seasons of normal rainfall; therefore, 
it is suitable for only limited use for cultivated crops. 
Average yields are low. 

Capability subclass IIIs; management group 10. 

Lamont fine sandy leam, 9 to 15 percent slopes, mod- 
erately eroded (ifD2).—This soil has a thinner and lighter 
colored surface layer than the representative profile. It 
has rolling slopes and a severe erosion hazard. It is 
droughty even in seasons of normal rainfall and, there- 
fore, is not suitable for cultivated crops. It is best used 
for permanent hay, pasture, or woodland. 

Capability subclass IVs; management group 13. 
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Lamont fine sandy loam, 15 to 20 percent slopes, 
moderately eroded ({lf€2)——The surface layer of this soil 
is thinner and lighter colored than the one described in 
the representative profile. The slopes are hilly, and the 
erosion hazard is severe. This soil is droughty even in 
periods of normal rainfall. It is best used for permanent 
pasture, as woodland, or as a wildlife habitat. 

Capability subclass VIs; management group 17. 


Lester series 


The Lester series consists of well-drained, undulating 
to steep, upland soils that developed from glacial till. 
These soils are moderately dark colored. They occur in 
fairly large areas. All are subject to erosion. The 
stronger the slope, the greater the erosion hazard. The 
native vegetation was a mixture of trees and prairie 
grasses. The following profile of Lester loam, on a slope 
of 3 percent, is representative of the series. 

Surface soil— 
0 to 7 inches, very dark grayish-brown, moderately per- 
meable loam. 
Subsurface soil— 
7 to 9 inches, dark grayish-brown, moderately permeable 
loam. 
Subsoil— 
9 to 35 inches, dark-brown to dark yellowish-brown, moder- 
ately permeable light clay loam to heavy loam. 
Parent material— 
35 inches+, yellowish-brown to light yellowish-brown, mod- 
erately permeable, calcareous loam. 

The Lester soils are normally low in available nitrogen 
and phosphorus and medium in available potassium. 
They have a high water-holding capacity. 

Lester loam, 2 to 5 percent slopes (lmB).—-This soil is 
‘undulating and has a slight erosion hazard. It is suit- 
able for frequent row cropping and is highly productive 
(fig. 6). The response to fertilizers is good. 

Capability subclass Ile; management group 6. 

Lester loam, 5 to 9 percent slopes, moderately 
eroded (lmC2)—This soil has a surface layer that is only 
3 to 6 inches thick. It is gently rolling and has a mod- 
erate erosion hazard. It is suitable for frequent row 
cropping if contoured or terraced. Yields are moderate. 

Capability subclass IIIe; management group 11. 
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Figure 6.—Meadow of alfalfa, bromegrass, and orchardgrass on 

Lester loam, 2 to 5 percent slopes; section 12 of Corinth Town- 

ship. Although this soil is ordinarily used for corn, it also pro- 
duces excellent forage crops. 


Lester loam, 9 to 15 percent slopes, moderately 
eroded (LmD2).—This soil has a surface layer that is only 
8 to 6 inches thick. It is rolling and has a severe erosion 
hazard. It should be contoured or terraced when used 
for row crops. It is suitable for cultivated crops, but 
average yields are only moderate. 

Capability subclass [IJe; management group 12. 

Lester loam, 15 to 20 percent slopes, moderately 
eroded (lmE2).—This soil has a surface layer that is only 
3 to 6 inches thick. It is hilly and has a severe erosion 
hazard. Because of the strong slopes, this soil is of lim- 
His use for cultivated crops. It is best for permanent 

ay. 

Capability subclass [Ve; management group 14. 

Lester soils, 20 to 30 percent slopes (lsF)—These soils 
have a surface layer that is only 3 to 6 inches thick. The 
erosion hazard is severe. The soils are best for perma- 
nent pasture or woodland. Although the slopes are steep, 
farm machinery can probably be used for pasture reno- 
vation if care is taken to avoid accidents. 

Capability subclass VIe; management group 16. 

Lester soils, 30 to 50 percent slopes (isG)—The sur- 
face layer of these soils is only 3 to 6 inches thick. The 
slopes are too steep for operation of any of the ordinary 
farm machinery, and, therefore, pasture improvement is 
very difficult. These soils are suitable for woodland or 
permanent pasture. 

Capability subclass VIIe; management group 18. 


LeSueur series 


In the LeSueur series are imperfectly drained, dark- 
colored, upland soils that developed from glacial till. 
They occur on nearly level slopes in hilly areas that are 
adjacent to the major streams. The slopes range from 
Y% to 3 percent. The native vegetation was a mixture of 
trees and prairie grasses. The following profile of Le- 
Sueur loam, on a slope of 2 percent, is representative of 
the series. 

Surface soil— 

0 to 6 inches, black, moderately permeable loam. 
Subsurface soil— 

6 to 10 inches, very dark gray, moderately permeable loam. 
Subsoil— ‘ 

10 to 34 inches, dark grayish-brown and very dark grayish- 
brown, moderately to moderately slowly permeable clay 
loam ; strong-brown mottles. 

Parent material— 

384 to 50 inches, grayish-brown and dark grayish-brown, 

moderately permeable loam. 


The LeSueur soils are generally low in available nitro- 
gen and phosphorus and medium in available potassium. 
They are slightly acid. They have a high water-holding 
capacity. 

LeSueur loam (lu).—This soil is suitable for frequent 
row cropping and is highly productive. Erosion and 
wetness are slight hazards. Some slopes of 2 to 8 percent 
erode when intensively row cropped. In seasons of high 
rainfall, there may be a slight drainage problem in nearly 
level areas. This soil seldom needs artificial drainage, 
but a few areas have been tile drained. Good tilth is 
easy to maintain under a high level of management. The 
response to a complete fertilizer is good. 

Capability class I; management group 1. 


18 


Marshan series 


The soils of the Marshan series are poorly drained, 
level to nearly level, black soils that are underlain by 
sand and gravel. They are on outwash terraces and along 
minor streams. Swamp grasses and sedges were the na- 
tive vegetation. Most areas that are not artificially 
drained are now in permanent pasture. A. representative 
profile of Marshan silty clay loam, moderately deep over 
sand and gravel, is described as follows. 

Surface soil— 

0 to 12 inches, black, moderately slowly permeable silty 

clay loam. 
Subsoil-—- 

12 to 25 inches, very dark grayish-brown to olive, moder- 
ately slowly permeable silty clay loam; very dark gray 
mottles. 

Parent material— 

25 to 28 inches, grayish-brown, moderately permeable, heavy 

loam; strong-brown mottles. 
Substratum— 

28 to 40 inches, yellowish-brown and brown, very rapidly 
permeable, stratified, fine; medium, and coarse gravel con- 
taining shale and sand. 

The Marshan soils are generally medium in available 
nitrogen and potassium and low in available phosphorus. 

Marshan silty clay loam, moderately deep over sand 
and gravel (Mm).—This soil has a sandy substratum and 
may be slightly droughty in periods of below normal 
rainfall. Nevertheless, it is more apt to be too wet than 
too dry. It is moderately productive and, if tile drained, 
is suitable for frequent row cropping. Tile may be diffi- 
cult to install because of cave-ins. . 

Under a high level of management, good tilth is easy 
to maintain. The response to complete fertilizer is good. 
Lime is seldom needed. 

Capability subclass IIw; management group 3. 

Marshan silty clay loam, deep over sand and gravel 
(Md).—The sandy or gravely substratum of this soil is 
below a depth of 36 inches. If this soil is drained, it is 
suitable for frequent row cropping and is highly pro- 
ductive. 

Capability subclass IIw; management group 3. 


Muck and Mucky peat 


Muck and Mucky peat are black, nearly level, very 
poorly drained, organic soils. They occupy large and 
small areas in old lakebeds and are generally surrounded 
or rimmed with Harpster soils. Without artificial drain- 
age, these soils are ponded. Some areas are ponded even 
if they have artificial drainage, either because the tile 
outlets are too small or because they are submerged dur- 
ing periods of heavy rainfall. There are open ditches in 
most of the larger areas. The native vegetation was 
swamp grasses and sedges. The following profile of 
Muck, shallow, is representative of Muck and Mucky 
peat. 

Surface soil— 
0 to 11 inches, black, moderately permeable, loose peaty 
muck, 
Subsurface soil— 
11 to 17 inches, black to very dark gray, moderately per- 
meable, loose muck. 
Substratum— 
17 to 30 inches, black to very dark gray, moderately per- 
meable mucky silt loam. : 
30 to 35 inches, light olive-gray to olive-gray, moderately 
permeable silt loam. 
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Some areas of Muck and Mucky peat are very acid. The 
reaction is variable. These soils are generally high in 
available nitrogen and generally low in available pho- 
phorus and potassium. They may be deficient in trace 
elements for some crops. 

Muck, shallow (Mw).—The profile of this soil is like the 
representative profile. The muck is 10 to 25 inches thick. 
If drainage is provided, this soil is suitable for continu- 
ous row cropping and is moderately to highly productive. 
Drained areas are used mainly for corn and soybeans, 
Small grains usually lodge and produce very low yields 
of light and chaffy grain. If only the surface is drained, 
the soil produces bluegrass and reed canarygrass for per- 
manent pasture. Undrained areas are suitable only as 
wildlife habitats. 

For high yields, this soil should be drained by tile, 
open intakes leading to tile, or open ditches. If enough 
fertilizer is applied, crop yields are usually higher in 
years of limited rainfall than in years of normal or exces- 
sive rainfall. Some areas need as much as 10 tons of lime 
per acre. Minor elements may be needed for some crops. 

Capability subclass IIIw; management group 8. 

Muck, moderately shallow (Mv) —The muck in this soil 
is 25 to 60 inches thick. If this soil is drained, it is mod- 
erately to highly productive of continuous row crops. Par- 
tially drained areas are used for pasture. Undrained 
areas are suitable only as wildlife habitats. 

Capability subclass IIIw; management group 8. 

Mucky peat, moderately shallow (My).—The organic 
layer of this soil contains more raw, fibrous material than 
the corresponding layer in Muck, shallow. This layer of 
mucky peat is 25 to 40 inches thick. If this soil is 
drained, it is suitable for continuous row crops. Poten- 
tial yields are moderate to high if the drainage is effec- 
tive. Tile lines should be placed in or on the mineral 
soil, below the mucky peat, where they are more apt to 
stay in alinement. 

Partially drained areas are used for pasture. The un- 
drained areas are suitable only as wildlife habitats. 

Capability subclass IIIw; management group 8. ~ 

Mucky peat, deep (Mx).—The organic layer of this soil 
contains more raw, fibrous material than the correspond- 
ing layer of Muck, shallow. ‘The layer of mucky peat is 
40 to 60 inches thick. This soil can be used and managed 
in the same way as Mucky peat, moderately shallow. 

Capability subclass [{1Iw; management group 8. 

Mucky peat, shallow (Mz).—This soil is like Muck, 
shallow, but the organic layer contains more raw, fibrous, 
peaty material. The mucky peat is 10 to 25 inches thick. 
Tf this soil is drained, it is suitable for continuous row 
crops. Potential yields are high if the drainage is ade- 
quate. Partially drained areas are used for pasture. Un- 
drained areas are suitable only as wildlife habitats. 

Capability subclass [IIw; management group 8. 


Nicollet series 


The Nicollet series consists of imperfectly drained, 
dark-colored, upland soils that developed from glacial 
till. The slopes are concave and convex and range from 
14 to 8 percent. The areas are large. A few spots of 
sand and gravel may occur. The native vegetation con- 
sisted of prairie grasses. Figure 4, p. 9, shows how 
Nicollet soils occur in relation to some of the other soils 
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in the county. The following profile of Nicollet loam, 
on a slope of 2 percent, is representative of the series. 
Surface soil— 
0 to 14 inches, black, moderately permeable loam. 
Subsoil— 

14 to 31 inches, very dark grayish-brown and dark grayish- 

brown, moderately permeable clay loam. 
Parent material— 

31 inches-+, dark grayish-brown and very dark grayish- 
brown, moderately permeable loam; dark-brown mottles; 
calcareous below a depth of 40 inches. 

The Nicollet soils are generally medium to low in avail- 
able nitrogen, low in phosphorus, and medium in potas- 
sium. They have a high water-holding capacity. 

Nicollet loam (Nc).—This soil is suitable for frequent 
row cropping and is among the most productive soils in 
the county. Ordinarily, there is no erosion problem, but 


there is a slight erosion hazard on slopes of 3 percent. : 


Slopes of 2 to 3 percent may erode if intensively row 
cropped. In periods of high rainfall, the nearly level 
areas are sometimes slightly too wet for crops, but tile is 
seldom used. Only a few areas are tile drained. 

Under a high level of management, good tilth is easy 
to maintain. This soil responds well to applications of 
complete fertilizer. It is in row crops most of the time. 

Capability class I; management group 1. 

Okoboji series 

The Okoboji series consists of nearly level, dark-col- 
ored soils that are very poorly drained. These soils de- 
veloped from waterworked glacial till or local alluvium. 
They are in large and small depressions or potholes and 
are generally surrounded, or rimmed, with Harpster soils. 
Unless artificially drained, these soils are ponded. The 
native vegetation was swamp grasses and sedges. The 
following profile of Okoboji silt loam is representative of 
the series. 

Surface soil— 
0 Ae 10 inches, very dark gray, moderately permeable silt 
oam. 
Subsoil— 
10 to 30 inches, black, moderately slowly permeable, light 
silty clay loam. 
Parent material— 
30 inches-+, gray to olive, moderately permeable, calcareous 
silt loam; light olive-brown mottles. 

The Okoboji soils have a very high water-holding ca- 
pacity. They are generally medium in available nitrogen 
and potassium and low in available phosphorus. 

Okoboji silt loam (Ok).—This soil is highly productive 
and suitable for frequent row cropping if well drained 
artificially. Tile drains work well if suitable outlets at 
adequate depth cam be obtained. However, tile drainage 
alone will not prevent flooding after heavy rains. Open 
intakes to tile or shallow surface ditches are needed to 
remove the surface water and to prevent drowning of 
crops. Surface ditches are probably better. Lime is sel- 
dom needed. The response to complete fertilizer is good. 

Partially drained areas are used for pasture. Un- 
drained areas are suitable only as wildlife habitats. 

Capability subclass I1Iw; management group 7. 


Okoboji series, imperfectly drained variant 


This imperfectly drained Okoboji variant occurs in the 
uplands in depressions that appear to be sinkholes. These 


depressions occur only in general soil area 3, where the 
limestone bedrock is nearer the surface than in the other 
general soil areas. The depressions have been filled with 
very dark colored soil material washed from the sur- 
rounding areas. In periods of high rainfall, they are 
temporarily flooded. The native vegetation consisted of 
prairie grasses. A representative profile of Okoboji silt 
loam, imperfectly drained variant, follows. 
Surface soil— 
0 to 30 inches, very dark gray to black, moderately per- 
meable silt loam. 
Subsoil— 
30 to 50 inches, dark grayish-brown to grayish-brown, mod- 
erately permeable silt loam to light clay loam. 

This soil is normally medium in available nitrogen and 
potassium and low in available phosphorus. It has a 
high water-holding capacity. 

Okoboji silt loam, imperfectly drained variant (Op).— 
This soil is slightly wet in some years because of flooding 
or poor drainage, and crops may be damaged. Some 
kind of surface drainage may be needed to remove excess 
water. If this soil is well drained artificially, it is highly 
productive. It is suitable for frequent row cropping, but, 
because it occurs in small areas, it is usually cropped 
along with the surrounding soils. Under a high level of 
management, good tilth is easy to maintain. The re- 
sponse to complete fertilizer is good. 

Capability subclass IIw; management group 38. 


Orio series 


The Orio series consists of poorly drained, nearly level, 
dark soils that developed in waterworked glacial mate- 
rial. They occur in potholes or depressions. The areas 
are both large and small. The native vegetation was 
swamp grasses and sedges. The following profile of Orio 
fine sandy loam is representative of the Orio soils in 
Humboldt County. 

Surface soil— 
0 to 8 inches, very dark gray, moderately permeable fine 
sandy loam. 
Subsurface soil— 
8 to 20 inches, very dark gray to dark gray, moderately per- 
meable sandy loam to light loam. 
Subsoil— / 
20 to 45 inches, very dark gray to gray, slowly permeable 
sandy clay loam; light-gray and dark-brown mottles. 
Parent material— 
45 to 60 inches, dark-gray, moderately permeable sandy 
loam. 

The Orio soils have a medium water-holding capacity. 
They are generally medium to low in available nitrogen 
and low in available phosphorus and potassium. — ; 

Orio fine sandy loam (Or)—Unless this soil is arti- 
ficially drained, it ponds. Tile drains work only fairly 
well, because of the slow permeability of the soil. Never- 
theless, this soil is generally tiled along with the sur- 
rounding soils. Surface water should be removed by 
open intakes to tile or by shallow surface drains. 

After artificial drainage has been installed, this soil is 
suitable for frequent row cropping. The surrounding 
soils are row cropped intensively, and this soil is gener- 
ally cropped along with them, but it is only moderately 
productive at best. If this soil is well drained, it re- 
sponds well to applications of complete fertilizer. 

Capability subclass IIIw; management group 7. 
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Plattville series 


The Plattville series consists of imperfectly drained, 
nearly level, dark-colored soils that are underlain by 
limestone bedrock at depths of 36 to 60 inches. These 
soils developed in loamy alluvium or outwash, in minor 
upland drainageways or along streams. They are subject 
to overflow or are slightly wet in periods of high rainfall. 
The native vegetation consisted of prairie grasses. The 
following profile of Plattville loam is representative of 
the series. 

Surface soil— 

0 to 15 inches, black to very dark gray, moderately perme- 

able loam. 
Subsoil— 

15 to 48 inches, dark grayish-brown to brown, moderately 

permeable clay loam to loam with brown mottles. 
Substratum— 

48 inches+, from 2 to 4 inches of brownish-yellow, decom- 
posed limestone and limestone fragments over limestone 
bedrock. 

The Plattville soils have a moderately high water-hold- 
ing capacity. They are generally low in available nitro- 
gen and phosphorus and medium in potassium. 

Plattville loam (Pv)—This soil is suitable for frequent 
row cropping and is highly productive. Although it is 
slightly wet in some seasons, tile drainage is seldom 
needed. The response to a complete fertilizer is good. 

Capability class I; management group 1. 


Rolfe series 


The Rolfe series consists of poorly drained, nearly 
level, dark-colored soils that developed from waterworked 
glacial till or local alluvium. They occur in depressions 
or potholes on the uplands. Unlike the Glencoe soils, 
they are not rimmed by Harpster soils. The native vege- 
tation was swamp grasses and sedges. The following 
profile of Rolfe loam is representative of the series. 

Surface soi]— 

0 to 9 inehes, very dark gray to black, moderately perme- 

able loam. 
Subsurface soil— 

9 i 16 inches, dark-gray to gray, moderately permeable silt 

oam. 
Subsoil— 

16 to 48 inches, olive-gray, slowly to very slowly permeable 
elay to silty clay loam; yellowish-red mottles; black root 
channels and crayfish holes. 

Parent material— 

48 to 62 inches, olive-gray, moderately permeable loam: 
light olive-brown and reddish-brown mottles; very dark 
gray root channels and crayfish holes. 

The Rolfe soils have a high water-holding capacity. 
The very slowly permeable subsoil restricts the movement 
of air and water. Unless these soils are artificially 
drained, they pond. They are low in available nitrogen 
and phosphorus and medium in available potassium. 
They are medium acid to slightly acid. 

Rolfe loam (Ro).—This soil is suitable for frequent row 
cropping if good drainage is provided. The small areas 
are generally cropped along with the surrounding soils. 
Average yields are only moderate. Winterkilling of le- 
gumes is common. This soil responds well to applica- 
tions of complete fertilizer. 


It is difficult to drain this soil satisfactorily. Tile 


drains do not remove water completely, because the sub- 
soil is clayey and slowly to very slowly permeable. Tile 
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lines should be placed closer together than in the Webster 
soils. Shallow surface ditches or open intakes to tile are 
needed to remove excess surface water as rapidly as 
possible. 

Very small areas of this soil are shown on the soil map 
by conventional symbols. : 

Capability subclass IIIw; management group 7. 


Sogn series 


The Sogn series consists of well-drained, dark soils 
that occur on the Des Moines River terrace just west of 
the town of Humboldt. The slopes are convex and un- 
dulating. Because these soils are shallow to bedrock, 
they are droughty. Where they are cultivated, they are 
slightly erodible. The native vegetation consisted of 
prairie grasses, The following profile of Sogn loam, on 
a slope of 3 percent, is representative of the series. 

Surface soil— 
0 to 10 inches, black, moderately permeable loam; limestone 
fragments in the lower part. 
Substratum— 
10 inches+, limestone bedrock. 

The depth to bedrock ranges from 10 to 15 inches in 
the Sogn soils, and the water-holding capacity is low. 
These soils are generally low in available nitrogen, phos- 
phorus, and potassium. 

Sogn loam, 2 to 5 percent slopes (Sg8).—This soil is 
very low in productivity. It is not suitable for cultivated 
crops, because it is shallow to bedrock and is droughty. 
It is best for permanent hay or pasture. Only the nu- 
trients that are required for grass need be added. 

Capability subclass IVs; management group 13. 


Storden series 
The Storden series consists of excessively drained to 


well drained upland soils that developed from glacial 


till. These soils generally occur near the streams and are 
rolling to steep. They are moderately dark colored to 
light colored, depending on the slope and the degree of 
erosion. They are all subject to erosion. Pockets. of 
sand and gravel are common. 

These soils tend to be slightly droughty in years of 
below normal rainfall. The principal native vegetation 
was prairie grasses. Figure 4, p. 9, shows how the 
Storden soils occur on the landscape. Areas of Storden 
soils too small to permit separation into types and phases 
are shown on the map by conventional symbols. The 
following profile of Storden loam, on a slope of 11 per- 
cent, is representative of the series. 

Surface soil— 
0 to 6 inches, very dark grayish-brown, moderately perme- 
able, calcareous loam. 
Parent material— 
6 to 10 inches, very dark grayish-brown and dark-brown, 
moderately permeable, caleareous loam. 
10 inches+, yellowish-brown, moderately permeable, cal- 
careous loam. 

The Storden soils have medium water-holding capacity. 
They are high in lime throughout. They are generally 
very low in available nitrogen and phosphorus and me- 
dium in available potassium. 

Storden loam, 9 to 15 percent slopes, moderately 
eroded (S!D2)——This soil is rolling. It has a severe ero- 
sion hazard, and cultivation should be on the contour. It 
is suitable for limited use for cultivated crops if con- 
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toured or terraced, but average yields will be only moder- 
ate. Rather heavy applications of fertilizers will be 
needed to insure the best yields. Phosphate fertilizer is 
particularly needed for alfalfa. This soil does not need 
lime. 
Capability subclass IIe; management group 12. 
Storden loam, 15 to 20 percent slopes, moderately 
eroded (StE2).—This soil is hilly and has a severe erosion 
hazard. It is best used for permanent hay or pasture. 
Capability subclass [Ve; management group 14. 
Storden loam, 20 to 30 percent slopes, severely 
eroded (SiF3)—In some areas of this soil, less than 3 
inches of the former surface layer remains. The slopes 
are steep and unsuitable for cultivation. Permanent pas- 
ture is the best use for this soil. 
Capability subclass VIe; management group 16. 
Storden loam, 30 to 50 percent slopes, severely 
eroded (StG3).—The surface layer of this soil is less than 
3 inches thick. The slopes are very steep and unsuitable 
for cultivation. Ordinary farm machinery cannot be 
used on them, so pastures are hard to renovate. Never- 
theless, permanent pasture is the best use for this soil. 
Capability subclass VIIe; management group 18. 


Terril series — 


The Terril series consists of moderately well drained, 
nearly level to gently rolling soils that developed from 
local alluvium. These soils occur at the base of sharp 
slopes, below Storden and Clarion soils. Because of their 
position, Terril soils tend to accumulate soil material 
rather than lose it through erosion. The surface layer 
is normally dark colored, but, in places where material 
has been deposited recently, it is light colored. There is 
some gullying. The native vegetation consisted of prairie 
grasses. The following describes a profile of Terril loam, 
on a slope of 1 percent. 

Surface soil— 
0 to 24 inches, very dark gray, moderately permeable loam. 
Subsoil— 
24 to 40 inches, very dark grayish-brown, moderately per- 
meable loam. 
Parent material— 
40 to 50 inches, dark grayish-brown to grayish-brown, mod- 
erately permeable loam. 

The Terril soils have a high water-holding capacity. 
They are generally medium in available nitrogen and po- 
tassium and low in available phosphorus. 

Terril loam, 0 to 2 percent slopes (TeA).—This soil is 
suitable for frequent row cropping and is one of the 
most productive soils in the county. It is nearly level 
but is seldom too wet for crops. Under a high level of 
management, good tilth is easy to maintain. The re- 
sponse to complete fertilizer is good. Lime is seldom 
needed. The subsoil is favorable for plant growth. In 
some areas diversions may be needed to carry runoff from 
the higher lying slopes. 

Capability class I; management group 1. 

Terril loam, 2 to 5 percent slopes (TeB).—This soil is 
undulating. It has a slight erosion hazard, and diver- 
sions may be needed to control runoff from bordering 
slopes. It is seldom, if ever, too wet for crops. It is 
suitable for frequent row cropping and is among the most 
productive soils in the county. 

Capability subclass Ile; management group 6. 


. prairie grasses, 


Terril loam, 5 to 9 percent slopes (TeC).—This soil is 
gently rolling. It has a moderate erosion hazard, and 
diversions may be needed to control runoff from border- 
ing slopes. This soil should be contoured when planted 
to row crops. It is suitable for frequent row cropping 
and is highly productive. 

Capability subclass ITIe; management group 11. 


Truman series 


The Truman series consists of well-drained soils that 
developed from silty, water-deposited material. These 
soils occur on outwash terraces along streams. They are 
nearly level to hilly. All except the nearly level soil are 
subject to erosion. The stronger the slope, the greater 
the erosion hazard. The native vegetation consisted of 
The following profile of Truman silt 
loam, on a slope of 8 percent, is representative of the 
series. 

Surface soil— 

0 to 10 inches, very dark gray, moderately permeable silt 
loam. 

Subsoil— 

10 to 46 inches, very dark: brown to yellowish-brown, mod- 
erately permeable silt loam; yellowish-brown and dark 
brown mottles, 

Parent material— 

‘ 46 to 84 inches, grayish-brown, olive-brown, and gray, mod- 
erately permeable, calcareous silt loan; reddish-brown 
mottles. 

Substratum— 

84 to 160 inches, very rapidly permeable coarse sand and 
gravel. 

The Truman soils are generally low in available nitro- 
gen and phosphorus and medium in available potassium. 
They are slightly acid and often need lime. They have a 
high water-holding capacity. 

ruman silt loam, 0 to 2 percent slopes (TrA).—The 

profile of this soil is like the representative profile, but 
the surface layer is 14 to 17 inches thick. This soil has 
no erosion hazard and has good natural drainage. It is 
among the most productive soils in the county and is 
suitable for frequent row cropping. The response to 
complete fertilizer is good. 

Capability class I; management group 1. 

Truman silt loam, 2 to 5 percent slopes (TrB).—-This 
soil is undulating and has a slight erosion hazard. It is 
used mainly for cultivated crops. It is suitable for fre- 
quent row cropping and is among the most productive 
soils in the county. 

Capability subclass Ile; management group 6. 

Truman silt loam, 5 to 9 percent slopes, moderately 
eroded (TrC2).—This gently rolling soil has a surface 
layer only 3 to 6 inches thick. The erosion hazard is 
moderate. This soil should be contoured or terraced when 
used for row crops. It is suitable for cultivated crops 
and is highly productive if erosion is controlled. 

Capability subclass I{Ie; management group 11. 

Truman silt loam, 9 to 15 percent slopes, moderately 
eroded (TrD2).—This is a rolling soil with a surface layer 
only 8 to 6 inches thick. The erosion hazard is severe. 
This soil should be contoured or terraced when it is cul- 
tivated. If erosion is controlled, it is suitable for culti- 
vated crops and is moderately productive. 

Capability subclass I[Ie; management group 12. 

Truman silt loam, 15 to 20 percent slopes, moderately 
eroded (TrE2).—This soil has a surface layer that is only 
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3 to 6 inches thick. It is hilly and has a severe erosion 
hazard; therefore, it is best suited to semipermanent hay 
or pasture. Row crops should not be grown more often 
than 1 year in 6. 

Capability subclass [Ve; management group 14. 


Wabash series 


The Wabash series consists of poorly drained, black 
soils that are frequently flooded. These soils are on level 
to slightly depressed first bottoms adjacent to streams. 
The level of their water table is often the same as the 
level of the stream water. Swamp grasses and sedges 
were the native vegetation. The following profile of 
Wabash silty clay is representative of the series. 

Surface soil— 
0 to 32 inches, black, slowly permeable silty clay. 
Subsoil— 
32 to 40 inches, black to very dark gray, very slowly per- 
meable silty clay; dark-brown mottles. 
Parent material— 
40 to 50 inches, very dark gray, very slowly permeable silty 
clay; dark mottles. 

The Wabash soils have a moderately high available 
water holding capacity. They are generally medium in 
available nitrogen and potassium and low in available 
phosphorus. : 

Wabash silty clay (Wa).—This soil is frequently flooded 
by the streams. It is often too wet to give good yields, 
and fieldwork is often delayed. Artificial drainage by 
tile is normally not feasible. The subsoil is very slowly 
permeable, and the water table in the soil is often at the 
same level as the stream water. When there is no differ- 
ence in water levels, tile outlets do not drain. If tile 
drains are used, they should be placed closer together 
than in the Webster soils. 

The surface layer of this soil is clayey and difficult to 
work. When plowed or cultivated it often becomes 
cloddy. The subsoil is high in clay, which restricts the 
movement of air and water. If drainage can be im- 
proved, preferably by shallow surface ditches, this soil 
1s suitable for cultivated crops, but yields are moderate. 
Areas that can be cultivated generally are planted to row 
crops. Areas not suitable for cultivation are used for 
permanent pasture. This soil responds well to applica- 
tions of complete fertilizer. It seldom needs lime. 

Capability subclass IIIw; management group 7. 

Wabash silty clay, channeled (Wb).—This soil is like 
Wabash silty clay, but it contains numerous oxbows and 
other alternate stream channels not crossable with farm 
machinery. The channels are often filled with water. 
This soil is frequently flooded and is not suitable for cul- 
tivation. It is best for permanent pasture. 

Capability subclass Vw; management group 15. 


Wacousta series 


The Wacousta series consists of very poorly drained, 
black soils in potholes. The parent material is silty or 
loamy waterworked till or local alluvium. These soils 
occur in large depressions that were lakebed areas. They 
are generally surrounded, or rimmed, with Harpster soils. 
Unless they have been artificially drained, they pond 
after heavy rains. Swamp grasses and sedges were the 
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native vegetation. The following profile of Wacousta 
silt loam is representative of the series. 
Surface soil— 
0 to 8 inches, black, moderately permeable silt loam. 
Subsoil— 

8 to 20 inches, dark olive-gray to dark-gray, moderately 
slowly permeable, calcareous silty clay loam; yellowish- 
brown mottles. 

Parent material— 

20 inches-+, light olive-gray and olive-gray, moderately per- 
meable, calcareous, light silty clay loam to silt loam; 
yellowish-brown motiles. 

The Wacousta soils are generally medium in available 
nitrogen and potassium and low in available phosphorus. 
They have a high water-holding capacity. 

Wacousta silt loam (Wc).—The profile of this soil is like 
that described as representative of the series. Some areas 
are included that have a mucky or peaty surface layer. 
This soil is suitable for frequent row cropping, but crop 
losses may be serious after heavy rains unless surface 
drainage is provided. If the soil were well drained arti- 
ficially, it probably would produce high yields. 

The subsoil is permeable enough to allow the use of 
tile, which work well where suitable outlets are available. 
Surface water can be removed by open intakes leading to 
tile lines or, preferably, by shallow surface ditches. Un- 
der a high level of management, good tilth is easy to 
maintain. The response to complete fertilizer is good. 
Lime is seldom needed. 

Capability subclass IIIw; management group 7. 


Waukegan series 


The soils of the Waukegan series are underlain by sand 
or gravel. Some are droughty. The degree of droughti- 
ness depends on the depth to sand and gravel. These soils 
occur on nearly level to rolling stream terraces or glacial 
outwash areas. The native vegetation consisted of prairie 
grasses. A representative profile of Waukegan loam, 
moderately deep over sand and gravel, on a slope of 8 
percent, is described as follows. 

Surface soil— ; 
0 to 10 inches, very dark brown, moderately permeable 
loam. 
Subsoil— 
10 to 29 inches, dark-brown, moderately permeable loam. 
Substratum— ‘ 
29 to 50 inches, dark yellowish-brown and dark-brown sand 
or gravel; very rapidly permeable. 

The Waukegan soils are usually low in available nitro- 
gen and phosphorus and medium in available potassium. 
They are medium acid to strongly acid. 

Waukegan loam, moderately deep over sand and 
gravel, 0 to 2 percent slopes (WmA).—The profile of this 
soil is like the representative profile. The sandy and 
gravelly substratum is at depths of 24 to 30 inches and is 
several feet thick. This soil has somewhat excessive 
drainage and is droughty even in years of normal rain- 
fall. The degree of droughtiness depends on the depth 
to sand or gravel. The soil is suitable for cultivated 
crops, but yields are only moderate. 

Capability subclass IIs; management group 5. 

Waukegan loam, moderately deep over sand and 
gravel, 2 to 5 percent slopes (Wm8).—This soil is like 
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Waukegan loam, moderately deep over sand and gravel, 
0 to 2 percent slopes. It is gently undulating, and there 
is a slight erosion hazard. It is droughty, even in years 
of normal rainfall. The soil is suitable for cultivated 
crops, but average yields are only moderate. 

Capability subclass IIs; management group 5. 

Waukegan loam, moderately deep over sand and 
gravel, 5 to 9 percent slopes, moderately eroded 
(WmC2).—This soil is like Waukegan loam, moderately 
deep over sand and gravel, 0 to 2 percent slopes. The 
surface layer, however, is only 3 to 6 inches thick. This 
soil is gently rolling and is subject to erosion if cultivated. 
Row crops should be planted on the contour to reduce 
runoff. Any soil lost by erosion reduces the water-hold- 
ing capacity and lowers crop yields. This soil is suitable 
for cultivated crops, but it should be contoured or ter- 
raced. Average yields are low because of droughtiness. 

Capability subclass [JIs; management group 10. 

Waukegan loam, moderately deep over sand and 
gravel, 9 to 15 percent slopes, moderately eroded 
{WmD2).—This soil is like Waukegan loam, moderately 
deep over sand and gravel, 0 to 2 percent slopes, except 
that the surface layer is only 3 to 6 inches thick. The 
slopes are rolling and subject to severe erosion. The best 
use for this soil 1s permanent hay or pasture. 

Capability subclass IVs; management group 13. 

Waukegan loam, deep over sand and gravel, 0 to 2 
percent slopes (WdA).—The surface layer of this soil is 
slightly thicker than that in the representative profile. 
The sand-and-gravel substratum is below a depth of 36 
inches, This soil is well drained. It occurs in fairly 
large areas, is suitable for frequent row cropping, and is 
moderately to highly productive. A few areas may be 
slightly droughty in seasons of average rainfall, but most 
areas have adequate moisture-holding capacity. Erosion 
is not a problem. 

Capability class 1; management group 1. 

Waukegan loam, deep over sand and gravel, 2 to 5 
percent slopes (WdB).—The profile of this soil is like the 
representative profile, but the sandy, gravelly substratum 
is below a depth of 36 inches. This soil is well drained. 
It is undulating and has a slight erosion hazard. It is 
suitable for frequent row cropping and is moderately to 
highly productive. A few areas may be slightly droughty 
in seasons of normal rainfall, but most areas have ade- 
quate moisture-holding capacity. 

Capability subclass IIe; management group 6. 

Waukegan loam, deep over sand and gravel, 5 to 9 
percent slopes, moderately eroded (WdC2).—This gently 
rolling soil is well drained and seldom droughty. The 
sandy and gravelly substratum is below a depth of 36 
inches. The surface layer has been eroded and is only 
3 to 6 inches thick. Row crops should be planted on the 
contour to help reduce erosion. This soil is suitable for 
cultivated crops and is moderately productive. 

Capability subclass IIIe; management group 11. 
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Webster series 


The Webster series consists of nearly level, poorly 
drained, black soils of the uplands. The soils have de- 
veloped from glacial till or from waterworked glacial 
material overlying glacial till. The native vegetation 
was swamp grasses, Figure 4, p. 9, shows how the 
Webster soils occur on the landscape. The following 
profile of Webster silty clay loam is representative of the 
series. 

Surface soil— 

0 to 18 inches, black, moderately slowly permeable silty 

clay loam. 
Subsoil— 

18 to 35 inches, dark-gray, moderately slowly permeable 

silty clay loam. 
Parent material— 

35 to 50 inches, dark-gray to grayish-brown, moderately 
slowly to rapidly permeable loam with lenses of silt, co- 
herent sand,.or sandy loam. 

50 to 60 inches, grayish-brown, moderately permeable light 
clay loam; light brownish-gray and dark-brown mottles; 
may contain sandy layers. 

The Webster soils have a high water-holding capacity. 
They are generally medium in available nitrogen and po- 
tassium and low in available phosphorus. 

Webster silty clay loam (Wy)—This soil is among the 
most extensive in the county. It is nearly level and needs 
tile drainage if yields are to be high. It is used intensively 
for grain and is highly productive. Few areas need lime. 

If tile are used for drainage, a depth of 4 feet and spac- 
ings of 90 to 100 feet, or a depth of 31% feet and spacings 
of 80 to 90 feet are suggested. 

Capability subclass IIw; management group 3. 


Webster series, calcareous variant 


Webster silty clay loam, calcareous variant (Wz).— 
This soil is like the soil in the representative profile, ex- 
cept that it is high in lime. In lime content, it is between 
Harpster loam and Webster silty clay loam. Because of 
excess lime, it is somewhat lower in available potassium 
than the Webster silty clay loams. It is nearly level and 
is used intensively for grain. It is highly productive if 
tiled and properly managed. 

Capability subclass Iw; management group 3. 


Soil Management and Productivity 


This section of the report is designed to help the farm- 
ers of Humboldt County select soil management practices 
that will maintain or increase the productivity of their 
soils. It consists of descriptions of soil characteristics 
that affect management, a discussion of general manage- 
ment practices, estimates of average acre yields, and 
management suggestions for groups of soils that have 
substantially the same requirements. The major char- 
acteristics of the individual soils are summarized in 
table 3. 
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TaBLE 3.—Major characteristics 


Map 
symbol 


Soil 


Ad 


Am 
AnB 


AnC 


CaB 
CaB2 


CaC2 
CaD2 
CaE2 
CaF2 


CnC2 


Clarion loam, 2 to 5 percent slopes____..--____.____. 
Clarion loam, 2 to 5 percent slopes, moderately eroded. 
Clarion loam, 5 to 9 percent slopes 
Clarion loam, 5 to 9 percent slopes, moderately eroded. 

Clarion loam, 9 to 15 percent slopes, moderately eroded _ 
Clarion loam, 15 to 20 percent slopes, moderately eroded. 
Clarion loam, 20 to 30 percent slopes, moderately eroded_ 
Clarion loam, 30 to 50 percent slopes_____......-____- 
Clarion loam, thin solum, 2 to 5 percent slopes__._____- 
Clarion loam, thin solum, 5 to 9 percent slopes, moder- 

ately eroded. 
Colorsiltdosimz. - 255 ace coy oe Seeded 


Colo silt loam, channeled__...__...---.___._-.-.---- 
Colo silty clay loam____-_-.-_---_.--_-__ 2. eee 


Colo silty clay loam, channeled 


Colo-Terril complex, 1 to 5 percent slopes 


Colo-Terril complex, 5 to 9 percent slopes 
Copas loams..-otoncbenchi cup ceetesoes Sedocedo oe 


Cullo silty clay loam__..-._._.-______.--------- 2 -- 


Dickinson fine sandy loam, 0 to 2 percent slopes__-.___ 


Dickinson fine sandy loam, 2 to 5 percent slopes 


Dickinson fine sandy loam, 5 to 9 percent slopes, 
moderately eroded. 

Dickinson fine sandy loam, 9 to 15 percent slopes, 
moderately eroded. 

Dickinson fine sandy loam, 15 to 20 percent slopes, 
severely eroded. 

Dickinson sandy loam, bench position, 0 to 2 percent 
slopes. 

Dickinson sandy loam, bench position, 2 to 5 percent 
slopes. 

Dickinson sandy loam, bench position, 5 to 9 percent 
slopes, moderately eroded. 

Dickinson sandy loam, bench position, 9 to 15 percent 
slopes, moderately eroded. 

Dundas silty clay loam 


Farrar fine sandy loam, 2 to 5 percent slopes__________ 

Farrar fine sandy loam, 5 to 9 percent slopes, moder- 
ately eroded. 

Farrar fine sandy loam, 9 to 15 percent slopes, moder- 
ately eroded. 

Garmore silt loam 


Harpster loam_.__-.----------------------- eee 


Harpster loam, sand and gravel substratum 


Harpster silt loam 


See footnotes at end of table. 


Position on 
landscape 


Upland_._-.--_ 


Foot slopes____-_-_- 
Upland_______--__-- 


Upland.____________- 
Upland___.____-_ 


Bottom land__._____ 

Bottom land_______- 

Foot slopes and bot- 
tom land. 

Foot slopes and bot- 
tom land. 

Terraces and upland 


drainageways. 
Upland depressions __ 


Terraces_._...--_--- 
Terraces___--.---.-- 


Terraces_.___.-.---- 


Upland sce aS aioe te 


Upland or terraces___ 


Terraces____-_-.___- 


Parent material 


Alluvium_____---.-- 
Alluvium_-_----.-_-- 
Alluvium____--_-_.- 
Alluvium__--..222--- 
Alluvium__.-_ 2 -__- 
Alluvium_-_..---.-- 


Alluvium or outwash 
over limestone. 
Waterworked glacial 

till or local alluvi- 
um. 
Eolian sand or sandy 
glacial drift. 
Eolian sand or sandy 
glacial drift. 
Eolian sand or sandy 
glacia] drift. 
Eolian sand or sandy 
glacial drift. 
Eolian sand or sandy 
glacial drift. 
Sandy alluvium_--_. 


Sandy alluvium __-__ 
Sandy alluvium. ____ 
Sandy alluvium. _-__ 
Glacial till....____-- 


Eolian sand over gla- 
cial till. 

Eolian sand over gla- 
‘cial till. 

Eolian sand over gla- 
cial till. 

Glacial till___-...-.-- 

Local alluvium or 
waterworked gla- 
cial till. 

Glacial till___.------ 


Outwash or alluvium. 


Alluvium_..-..----- 


Native 
vegetation 


Willow brush and 
young trees. 
Trees______-- ee 


Swamp grass 
sedges. 
Swamp = grass 
sedges. 
Swamp grass 
sedges. 
Swamp grass 


Swamp grass 
sedges, 


Swamp grass and 


sedges. 


of the mapping units 


pe 
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Surface soil 
Organic-matter Subsoil Permeability Natural drainage 
content texture ? classes 
Relative color! Texture? 
Variable_-_--.-- Variable___.-----.- Variable__...--------- Variable_...--.------- Variable_..-..-------- Variable. 
Medium___-__--- Moderately dark_-| Medium___._-----.---- Moderately fine to fine_| Very slow_---.------- Poor. 
Medium.___-_-_- Dark. 222-2262 5-+ Moderately coarse- - --- Moderately coarse-_-- -- Rapid. 2..2seeeoeseu Somewhat 
excessive. 
Medium__.----~- Dark._.--------- Moderately coarse-_---- Moderately coarse-__--~- Rapid -.sc2h cessed Somewhat 
excessive. 
High. 3-2. asece Darks2-wcoeg222 Medium____.__------- Medium______----.--- Moderate.__---------- Good 
Medium_-_.-__._- Moderately dark.-| Medium___..._.------ Medium__-_-.--------- Moderate_..---------- Good 
WGN 2 a ark so. lessons Medium___..___------ Medium__.___-.------- Moderate__----------- Good 
Medium_.__.__-- Moderately dark__-| Medium__-..---_----- Medium._____-------- Moderate....--------- Good 
Medium-__---.--_- Moderately dark-_| Medium_._._....--_-- Medium___.--.------- Moderate_------------ Good 
Medium..__.-__ Moderately dark. _| Medium__-._..--__--- Medium.______-.----~-- Moderate_-..-.------- Good 
Medium_-__-_--.-- Moderately dark__| Medium__..__.-.-_-.- Medium___-_..------- Moderate__..--------- Good 
Medium.__._.-- Moderately dark__!| Medium_._____----.-- Medium__.-..--.----- Moderate__...--_----- Good 
Medium______-- ark cou eee Medium._____.__----- Medium___._-------~- Moderate.._...------- Good. 
Medium._.-_-_--- Moderately dark--| Medium___-..__.-_--- Medium__...--------- Moderate._----------- Good. 
High: 22) agoce23 Dark__---------- Medium_-_-_.--..----- Moderately fine_-__--- _| Moderately slow-- - --- Poor. 
High__..------- Dark. 22 sse seks Medium--_--._-.------ Moderately fine_--_-~- Moderately slow. -_--.] Poor. 
Highness oot Very dark_-._.--- Moderately fine. _-._-- Moderately fine_------ Moderately slow- - --_- Poor. 
igh ste eee Very dark....---- Moderately fine_-_----- Moderately fine_-_--~-- Moderately slow - - - - -- Poor. 
High 222 sect. Datkses sess ‘Medium and moder- | Moderately fine to me- | Moderate to moder- ; Good to poor. 
ately fine. dium. ately slow. 
High.s2sesceaoe Darks 23g. useo Medium and moder- | Moderately fine to me- | Moderate to moder- | Good to poor. 
ately fine. dium. ately slow. 
Medium..__---- Darks...--s5e5-55 Medium--_-__.--~_----- Medium_-___---------- Moderate..__--------- Good. 
High ose hace Dark__.-------.-- Moderately fine___---_- Moderately fine- ------ Slow__.---.---------- Poor. 
LOW 22ecedesigee Dark______-_---- Moderately coarse_-. .-- Moderately coarse_- --- Moderately rapid_---_-- Excessive. 
Low... -------- Darkiio2seccecce Moderately coarse__-_-~ Moderately coarse_---- Moderately rapid__-__-- Excessive. 
LOW se ec eucdes Moderately dark._| Moderately coarse_-.__- Moderately coarse__._- Moderately rapid___--- Excessive. 
LoWnes ssseece Moderately dark-_| Moderately coarse_-___ Moderately coarse_-.-- Moderately rapid_-__._- Excessive. 
Low_.--------- Moderately light-_| Moderately coarse____- Moderately coarse. ---.- Moderately rapid. -— __ Excessive. 
LOWeen neu eeses Dark. __-------- Moderately coarse_.- _- - Moderately coarse__- -- - Rapid...c-22222462+2 Excessive. 
POWexee ot eens Darko csecaacee Moderately coarse_- . -- Moderately coarse_--_- Rapid__.._----------- Excessive. 
Low_______.--- Moderately dark__| Moderately coarse_-.-. Moderately coarse-- - -- Rapids.2..- 2. 2e5-e5e0 Excessive. 
POW oceans Light__.--------- Moderately coarse. -—_ Moderately coarse___-__ Rapid____...--------- Excessive. 
Highs. 2-ssa82 Dark on 3e-8 S058 Moderately fine___-_-- Fine easesceeece~acus Slow to very slow. --__- Poor 
TOW ssacetukes Moderately dark__| Moderately coarse__-__ Moderately coarse----- . Moderately rapid_----- Somewhat exces- 
sive. 
LOW s222s2<h68 Moderately dark__| Moderately coarse_ --__ Moderately coarse----_- Moderately rapid_-__--_- Somewhat exces- 
sive. 
Low._--------- Moderately dark__} Moderately coarse__---- Moderately coarse_- - - - Moderately rapid__..._- Somewhat exces- 
sive. 
Highs-<esses Darko 2220s ee Medium--_-_----.--~--- Moderately fine-_-_--- Moderate___.--.------ Moderately good, 
High. -___ Petes Very dark_______- Moderately fine--.---. Moderately fine- ~~ -_-- Slow to very slow_ -~---- Very poor. 
Highs: 6: s2vss<5 Darko o ese ysece Medium_-.__.--.------ Moderately fine to me- | Moderate to moder- | Poor. 
dium. ately slow. 
Wighweose2eee ss Dark..-_-.------ Medium. -___--------- Moderately fine to me- | Moderate to moder- | Poor. 
dium. ately slow. 
High_.___------ Dark__.--------- Medium--_------------ Medium____.--------- Moderate__.__.------ _| Poor 
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Tare 3.—Major characteristics 


Map Soil Position on Parent material 
symbol landscape 
HdB Hayden loam, 2 to 5 percent slopes____-------------- Upland___..-.__-.-.| Glacial till...------ 
HdC2 Hayden loam, 5 to 9 percent slopes, moderately eroded_| Upland___-.----__-- Glacial till...----.-- 
HdD2 Hayden loam, 9 to 15 percent slopes, moderately eroded_| Upland___.--_____-- Glacial till...----.__ 
HdE2 Ta loam, 15 to 20 percent slopes, moderately | Upland___._._..----| Glacial till__..-_--_- 
eroded. 
HsF Hayden soils, 20 to 50 percent slopes____------------- Upland__..-_---._-- Glacial till. _--_-_--- 
Hu Huntsville silt loam___.-----__-----_-_------------- Bottom land____._-- Alluvium___-------- 
Hv Huntsville silt loam, channeled_._..____----_-.------ Bottom land______-- Alluvium.__-----.-- 
KmA Kato loam, moderately deep over sand and gravel, | Terraces.__.__.__--- Glacial outwash____-_ 
0 to 2 percent slopes. 
KmB Kato loam, moderately deep over sand and gravel, | Terraces_._..____--. Glacial outwash.____ 
2 to 5 percent slopes. 
KdA Kato loam, deep over sand and gravel, 0 to 2 percent | Terraces...______--_| Glacial outwash____- 
slopes. 
KdB ato nani, deep over sand and gravel, 2 to 5 percent | Terraces.___.____--- Glacial outwash_-____ 
slopes. 
LaC2 Lakeville gravelly loam, 5 to 9 percent slopes, moder- | Upland_._._.___-_-- Gravelly stratified 
ately eroded. glacial drift. 
LaE2 Lakeville gravelly loam, 9 to 20 percent slopes, moder- | Upland__._.____---- Gravelly stratified 
ately eroded. glacial drift. 
LfB Lamont fine sandy loam, 2 to 5 percent slopes-_--_____ Upland__.______-.-. Eolian material 
over glacial till. 
LIC2 Lamont fine sandy loam, 5 to 9 percent slopes, moder- | Upland_________---- Eolian material 
ately eroded. over glacial till. 
LfD2 Lamont fine sandy loam, 9 to 15 percent slopes, moder- } Upland____--._---_- Eolian material 
ately eroded. over glacial till. 
LFE2 Lamont fine sandy loam, 15 to 20 percent slopes, moder- | Upland__._.___-__-- Eolian material 
ately eroded. over glacial till. 
LmB Lester loam, 2 to 5 percent slopes_.__.-__-.__-----._- Upland____-_-------- Glacial till-_.-__-.-- 
LmC2 Lester loam, 5 to 9 percent slopes, moderately eroded__| Upland_.__.__._--_-- Glacial till.-..____.-- 
LmD2 Lester loam, 9 to 15 percent slopes, moderately eroded.| Upland_._...____.-- Glacial till_._____--_ 
LmE2 Lester loam, 15 to 20 percent slopes, moderately eroded_| Upland_.______--_-- Glacial till... -_- 
LsF Lester soils, 20 to 30 percent slopes_____._-___--_-___- Upland.._____------ Glacial till__...__--- 
LsG Lester soils, 30 to 50 percent slopes___.______--_-__-. Upland______-..___-- Glacial till....___--- 
Lu hesveur loam: .. 22/224 sebedeccuecehedcecuweless. 3 Upland______.-____- Glacial till... ___-__ 
Md Marshan silty clay loam, deep over sand and gravel__-| Terraces__.__..__._- Glacial outwash__-_~ 
Mm Marshan silty clay loam, moderately deep over sand | Terraces_...._____-_ Glacial outwash. -.__ 
and gravel. 
Mu Muck, moderately shallow______.___-_-_.__.-----._-- Upland__.....---.-- Organic matter______ 
Mw Muck; shallows.¢ 22 ss2 ett ede ek eee esate Upland_...._--.-.__] Organic matter_____- 
Mx Mucky peat, deep________.-..-__--- 2-2 __| Upland______--.___- Organic matter___. _- 
My Mucky peat, moderately shallow. --...____--_--___-- Upland___._..-___-- Organic matter______ 
Mz Mucky peat, shallow___._-....___-_.---2_--- eee Upland___...------- Organic matter__..__ 
Ne Nicollet loam.-_.--..---. 2 eee Upland____.---.-._- Glacial till...-_---_- 
Ok Okoboji silt loam_.._._...--.-..2--------- ee Upland. ____--- 2 Waterworked glacial 
till or local 
alluvium. 
Op Okoboji silt loam, imperfectly drained variant_______._ Uplanidecceeeete cess Local alluvium_----- 
Or Orio fine sandy loam..__..-_..2 22-22 Upland____..-.---_- Glacial drift__-_-__- 
Py Plattville loam 20.23 occ bcos eoscene ep ce deean sees Upland and terraces_| Alluvium or out- 
wash over lime- 
stone. 
Ro ROW6 OAM 5 2327 ne Bowland tee ee een wuee oesu Upland_....--.___-- Waterworked glacial 
till or local 
: alluvium. 
SgB Sogn loam, 2 to 5 percent slopes.__.--.__---__.---__- Terraces_..__._____- Glacial drift over 
limestone. 
StD2 Storden loam, 9 to 15 percent slopes, moderately eroded_| Upland__._..______- Glacial till_______--- 
StE2 preren oen 15 to 20 percent slopes, moderately | Upland____.._____-- Glacial till_________- 
eroded. 
StF3 Storden loam, 20 to 30 percent slopes, severely eroded__| Upland.___._______- Glacial till. _.______- 
StG3 Storden loam, 30 to 50 percent slopes, severely eroded__| Upland____.______-- Glacial till...______- 


- See footnotes at end of table. 


Native 
vegetation 


Grass and trees. --__ 
Grass and trees_ -_ __ 
Grass and trees..__ __ 
Grass and trees_____ 
Grass and trees__-_._ 
Grass and trees. __._ 
Grass and trees-_.__ 


Swamp grass and 
sedges. 

Swamp grass and 
selges, 

Swamp grass and 
sedges. 

Swamp grass and 
sedges. 

Swamp grass and 
sedges. 

Swamp grass and 
sedges. 

Swamp grass and 


Swamp grass and 
sedges. 


sedges. 
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Surface soil 
Organic-matter 4 Subsoil Permeability Natural drainage 
content texture ? classes 
Relative color! Texture ® : 

Medium_---- _.-| Moderately dark_-| Medium___._.-_---.-- Moderately fine- ------ Moderately slow- - - - -- Good. 
Medium---_.--.- Moderately dark_-| Medium___._----.---- Moderately fine_ ~~ -_--- Moderately slow. - - --- Good. 
Medium_-_-_-.-_- Light_..--.------ Medium-_-______-.---~-- Moderately fine. -__._- Moderately slow - - - -- Good, 
LOW so. esece sue Light_.---_-_---- Medium_____-----~--- Moderately fine._-__-- Moderately slow- - - - -- Good. 
Low_---------- Light__---------- Medium..___-_--.---- Moderately fine---__-- Moderately slow- - -- -- Good. 
High _._-------- Dark 33055 6auc= Medium________-_.--- Moderately fine- - --__- Moderate.-___.------- Imperfect. 
Aighewcuec nese Dark_____.------ Medium.__.-.-_------ Moderately fine---~-_- Moderate____.-------- Imperfect. 
High__.-------- Darko 2 s2csece Medium__-_._..--.---- Moderately fine-__---- Moderate___--_.------ Imperfect. 
High___--_----- Darke ve. aeasue Medium._..____-.---- Moderately fine. ------ Moderate__...-------- Imperfect. 
High_____.---.- | Dark..._.-.---. Medium.._.____..-.--| Moderately fine__-___- Moderate____._-__-_--| Imperfect. 
High... -..---- Dark. -.-__-_--.-- Medium.._..___.____- Moderately fine-_---_- Moderate_______------ Imperfect. 
Low. ---------- Moderately dark_-| Moderately coarse_--_- Coarse_____..-.------ Rapid___.._.--------- Excessive. 

+ LOWee ch cefecus Moderately dark._| Moderately coarse_--_- Coarse_____..-.------ USE) 6) (6 Mee eee peer ae Excessive. 
Low. -_-------- Moderately dark._| Moderately coasre_-_-- Moderately coarse-_-- -- Moderately rapid____-_ Excessive. 
LOWs-sesecans Moderately dark.-| Moderately coarse.__-- Moderately coarse_--- - Moderately rapid _-_-_- Excessive. 
LoWs.seSedsiee2 Light__....------ Moderately coarse... _._ Moderately coarse_---- Moderately rapid_..___; Excessive. 
LOW sseeu2cheu Dightecnssoscasce Moderately coarse_._-__ Moderately coarse_-- -- Moderately rapid--_--- Excessive. 
Medium____._._| Moderately dark.-| Medium__-_..-______- Moderately fine-_-_---- Moderate_....-------- Good. 
Medium.-______- Moderately dark_-| Medium__-.---..-_--- Moderately fine-__-~_-- Moderate___._-_.----- Good. 
LoW2 2-42 se Moderately dark--}| Medium....-_--_.-_-. Moderately fine-_.__-- Moderate__.-_--.----- Good. 
Medium..______| Moderately dark._| Medium..__._-__.___- Moderately fine-__-_-- Moderate.....-..-.-.-| Good. 
Medium___-__-__- Moderately dark__-| Medium_.__--.-._..-. Moderately fine. -__---_- Moderate___.._....---| Good. 
Medium_.__-_-_-- Moderately dark_-| Medium___-__--____-_ Moderately fine... __--- Moderate____.-_------ Good. 
Medium__._____| Dark. .__._-.-___ Medium________.____ Moderately fine. __---- Moderate to moder- Imperfect. 

erately slow. 

High__-__------ Very dark_______- Moderately fine.______ Moderately fine--__---- Moderately slow - - - ~~ Poor. 
Highe ono Seches Very dark_______- Moderately fine-______ Moderately fine--_---- Moderately slow- - - -_- Poor. 
High.o3.sccsucs Very dark_______- Clsazaecussceeues se Medium___.______---- Moderate.....---.---- Very poor. 
High. s25522.45% Very dark_______- O)ieie eb at eee Site Medium____.._.------ Moderate.___.-_.___-- Very poor. 
High..--_._-.-- Very dark_______. (() eee Cree eee Medium_________.---- Moderate___-___- poets Very poor. 
Aigh osceeee ete Very dark__.____. (CO) ote ie Sens Medium______._..-.-- Moderate____.___--_-- Very poor, 
Highs 2 sucnee Very dark_...____ @)escescecchersoius be Medium__..____-_-.-- Moderate...__-.-_-_-- Very poor. 
High________--- Dark_.__.2- +. Medium________._____ Moderately fine_-.-_-- Moderate_..._.------- Imperfect. 
Highsecsee seen Dark onesies n see Medium___.__________ Moderately fine_-_._-_ Moderately slow_- ---. Very poor. 
High ooece 2 ee Dark._~________- Medium_____..._-____ Moderately fine-__.--- Moderate_______.__.-- Imperfect. 
Medium______._) Dark-._-________- Moderately coarse__-___ Moderately fine. _._-__- DlOWesow2 fee eae Poor, 
High 2c2- 2222+ Dark.._.__-____- Medium.___.____._.-. Moderately fine-__.__. Moderate.__..__..-_-- Imperfect. 
High ...__-.__- Dark___--_______. Medium__..__.___-_- Fin@sn ioe sae ee cehcce Very slow______-.---- Poor 
Medium__-_-__-_- Dark_---__._..-. Medium_____.._.----. Limestone bedrock__-.| Moderate_.__.___------ Good. 
LOW eee eset Moderately dark__| Medium__-_._-..--.-- Medium__.______...-- Moderate_....._.----- Excessive to good. 
Low. ._---.---- Lights = csm0-onn2 Medium_____....--_-- Medium____.__.__-.-- Moderate..__.__..-.-- Excessive to good. 
Low. ___._._--- Light_-._..-2 Medium________-.-__- Medium..____--_.---- Moderate____..--.---- Excessive to good. 
LOWs.222cccec0- Night2co< 5 st Medium______._._.._- Medium._____..------ Moderate.__....----.- Excessive to good. 
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Tasie 3.—Major characteristics 


Map Soil Position on Parent material Native 
symbol landscape vegetation 
TeA Terril loam, 0 to 2 percent slopes_______.-.____~--_-- Foot slopes_—__----- Local alluvium... -_-_ Grass___...-.--..-- 
TeB Terril loam, 2 to 5 percent slopes____-.-..---_----_-- Foot slopes. ___--__- Local alluvium_..__- Grass_.-..--_- 2 __ 
TeC Terril loam, 5 to 9 percent slopes____._._-_---------- Foot slopes____--_-- Local alluvium__--_-- Grass__._.--_ =e 
TrA Truman silt loam, 0 to 2 percent slopes_—.-_____-___- Terraces__..-._.__-- Alluvium_____-_--_- Grass______--2 2 e 
TrB Truman silt loam, 2 to 5 percent slopes___--.________ Terraces..__._ 2. Alluvium.__________ Grass______________ 
TrC2 a silt loam, 5 to 9 percent slopes, moderately | Terraces___.______._ Alluvium__...---_-- GTaSs ee 
eroded. 
TrD2 Truman silt loam, 9 to 15 percent slopes, moderately | Terraces__._.______- Alluvium__.-----.-- Grass______-_--__- 
eroded. 
TrE2 Truman silt loam, 15 to 20 percent slopes, moderately; Terraces____..._..__ Alluvium____--_---- Grass___..--2-_ 2 - 
eroded. 
Wa Wabash silty clay_---------.----.-..--------------- Bottom land___.___- Alluvium____---_.-- Swamp grass and 
: sedges. 
Wb Wabash silty clay, channeled_.-.------____-_--_-__-- Bottom land_______. Alluvium__._.--__-- Swamp grass and 
sedges. 
We Wacousta silt loam_-_-_-..------------------------- Upland depressions. _| Waterworked glacial | Swamp grass and 
. till or local al- sedges. 
luvium. 
WmaA Waukegan loam, moderately deep over sand and | Terraces____________ Glacial outwash____. Grass__..____.-._-- 
gravel, 0 to 2 percent slopes. 
WmB Waukegan loam, moderately deep over sand and | Terraces___.___--._- Glacial outwash. _._- GTa6s oo oad 
gravel, 2 to 5 percent slopes. 
WmC2 Waukegan loam, moderately deep over sand and | Terraces_____..___-_ Glacial outwash..____ Grass. .-2snceeesns 
gravel, 5 to 9 percent slopes, moderately eroded. 
WmD2 Waukegan loam, moderately deep over sand and | Terraces_...___.____ Glacial outwash-_.__ Grassen2 Se cecec.205 
gravel, 9 to 15 percent slopes, moderately eroded. 
WdA Waukegan loam, deep over sand and gravel, 0 to 2 per- | Terraces_......____- Glacial outwash_.___ Grass__._--_.._-____- 
cent slopes. 
WdB Waukegan loam, deep over sand and gravel, 2 to 5 per- | Terraces__...______- Glacial outwash_____ Grassi Set Sd 
cent slopes. 
WdC2 Waukegan loam, deep over sand and gravel, 5 to 9 per- | Terraces_.__.______- Glacial outwash_____ Grass___-..________-_ 
cent slopes, moderately eroded. 
Wy Webster silty clay loam_____----_------------------ Upland.__...--.-..- Waterworked glacial | Swamp grasses-___-___ 
till or glacial] till. 
Wz Webster silty clay loam, caleareous variant-__-______- Upland___.-___----.. Waterworked glacial | Swamp grasses___._. 
till or glacial till. 


1 Based on generalized observations of soil colors in cultivated 
fields. Color differences are evident in moist soils but become more 
pronounced when the soilisdry. The terms refer to color differences 


Soil Management 


Know the characteristics of your soils before you 
adopt a plan for controlling erosion and improving or 
maintaining their productivity. The following are among 
the more important characteristics to be considered. 

Drainage and permeability —These are related char- 
acteristics of soils. Drainage is the movement of water 
through soils, and permeability is the quality of the soil 
that enables it to transmit water and air. Thus, by 
studying the texture, porosity, cracking, and other char- 
acteristics of layers in the soil, one may appraise its 
permeability. 

Many very slowly permeable soils have unsatisfactory 
drainage for plant growth. Very rapidly permeable 
soils, unless they have a high water table, are excessively 
drained and are usually too droughty for good plant 
‘growth in normal seasons. 

Permeability affects runoff during rains and, therefore, 
the rate of erosion. Slowly permeable soils absorb water 


within Humboldt County, not to differences throughout the country. 
For more exact color values, refer to the soil descriptions. 


more slowly and have more runoff than rapidly perme- 
able soils. ‘ 

More information about drainage and permeability will 
be found in the section, Soil Survey Methods and Defini- 
tions. You may refer also to the section, Soil Series and 
Mapping Units, where the characteristics of individual 
soils are described. 

Texture —The texture of a soil affects the amount of 
water it will hold; the permeability, or the rate at which 
water moves through the soil; and the ease with which 
the soil can be cultivated and penetrated by plant roots. 
Texture is considered in determining the need for irriga- 
tion and the system to be used, the kind of drainage sys- 
tem to install, and the choice of crops. 

Slope.—The slope of the soil is important in determin- 
ing the need for erosion control. The steeper the slope, 
the faster the rate of runoff and erosion. Slopes of more 
than 2 percent are normally subject to erosion when they 
are cultivated. Erosion losses are greater in places where 
there is no plant cover. Steep slopes limit the use of 
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2 General terms for texture are defined as follows: Coarse—sand 
and loamy sand; moderately coarse—sandy loam and fine sandy 
loam; medium—very fine sandy loam, loam, silt loam, and silt; 


farm machinery, and stands of row crops are generally 
thinner than on mild slopes. 

Organic-matter content——The content of organic mat- 
ter is normally related to the color of the soil. Ordi- 
narily, the darker the color, the higher the organic-matter 
content. Sandy soils generally contain less organic mat- 
ter than less sandy soils of the same color. A high or- 
ganic-matter content, in turn, indicates a high total 
nitrogen level, but the nitrogen may not be readily avail- 
able to plants. Light-colored soils generally need more 
nitrogen fertilizer than dark-colored soils. 


General management practices 


Efficient management of soils is planned with the char- 
acteristics of the soils in mind. Selection of a combina- 
tion of practices suited to the soils is essential. In the 
following paragraphs, the major management practices 
are discussed in general terms. More specific suggestions 
on management will be found in the subsection, Man- 
agement groups. 


Surface soil 
Organic-matter Subsoil Permeability Natural drainage 
content classes 
Relative color?! Texture? texture ? 
High _._..---__ Dark. 2 2o-e2eees Medium_.._____------ Medium._.._..-------- Moderate___..-------- Moderately good. 
Highs eee 202 Datke2ausseptene Medium____---------- Medium____._.------- Moderate______------- Moderately good. 
High ...-------- Darkvccwcededsse Medium____--_------- Medium.__..--------- Moderate____.-------- Moderately good. 
Highs osesenes Dark__.._-.------ Medium____.---_----- Medium___.---------- Moderate_____-------- Good, 
High___----__-- Darke 42252.202 Medium......-------- Medium____-_-------- Moderate__..--------- Good. 
Medium_-__.---- Moderately dark. _| Medium__..-.-.------ Medium___.-----.---- Moderate___._---.---- Good. 
Medium__._---- Moderately dark.-| Medium___-_.--.------ Medium__--.--------- Moderate.____-------- Good. 
Dowss2ecee5-05 Moderately dark_-| Medium___.---------- Medium_-_---.-------- Moderate_____-------- Good. 
Highosieoces se Very dark___-~_-- Finéscecdsse ti ceenece Pins sone esse ee See Very slow_-__-------- Poor. 
High___.---.--- Very dark__------ Vinesoc 2 seekdcewaces- Pines. socasee2eeec5<5 Very slow___--------- Poor. 
High.._--_------ Dark_____.------ Medium__-.----.----- Moderately fine. -.-- Moderately slow- - - --- Very poor. 
Medium____---- Dark__-_-------- Medium_-_.----------- Medium__..------.--- Moderate._.._--------| Somewhat exces- 
sive. 
Medium____-_-- Dark_.---------- Medium.__-.--------- Medium_._.----..---- Moderate_____-------- Somewhat exces- 
sive. 
Low_-_-------- Moderately dark. -| Medium__.-..-.------ Mediim 2222.0 su suse Moderate_____-..----- Somewhat exces- 
sive. 
LOWise2 soecese Moderately dark_-| Medium-__.-.-.------- Medium___-.--.------ Moderate_....-------- Somewhat exces- 
sive. 
High..___------ Dark..-_-------- Medium___.---.------ Moderately fine-_---_- Moderate__...--.----- Good. 
High___-_-_-_-- Dark______------ Medium_-___--..------ Moderately fine----..- Moderate____._-_----- Good. 
Medium....--_- Moderately dark. .| Medium__.-.--------- Moderately fine... -- Moderate__...-------- Good. 
High_._.------- Very dark___--.-- Moderately fine-._---- Moderately fine _--__- Moderate to moder- Poor, 
ately slow. 
High__.---.---- Very dark____---- Moderately fine-~----- Moderately fine--_~---- Moderate to moder- Poor. 
: ately slow. 


moderately fine—clay loam, sandy clay loam, and silty clay loam; 
fine—sandy clay, silty clay, and clay. 
3 Mucky peat; no texture description. 


Artificial drainage-—Wet soils do not produce high 
yields of corn, soybeans, alfalfa, or small grains. Corn 
and alfalfa, for example, must be able to root deeply if 
they are to grow well. Plants develop shallow roots in 
wet soils; nutrients are not readily available; planting 
and cultivation are often delayed; and weeds are difficult 
to control. 

Poorly drained soils need tile lines or open ditches to 
carry away the excess water (fig. 7). If outlets for the 
lines are available, tile drains work well in soils that are 
moderately or moderately slowly permeable. Open ditches, 
or surface drains, should be used if the soils are very 
slowly permeable, because tile drains will not carry off 
the water adequately. 

Erosion control.—Unless measures are taken to control 
erosion, gullies may form and crops may be buried in 
silt. Drainage ditches, road ditches, and ponds may be 
filled. Erosion increases the cost of production and re- 
duces crop yields. The soil material lost through erosion 
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Figure 7.—_Drainage ditch, Norway Township, typical of the ditches 
used as tile outlets to improve soil drainage. 


contains the largest amounts of organic matter and plant 
nutrients. 

Erosion by water can be controlled by contouring, ter- 
racing, and stripcropping; by planting meadow crops; 
and by installing diversion ditches. Wind erosion can 
be reduced by leaving oat stubble, cornstalks, or other 
plant remains on the surface or partly buried. This prac- 
tice, called mulch tillage, is generally advisable on sandy 
soils. 

Soil Conservation Service representatives or the County 
Extension Director can help plan practices that will con- 
trol erosion. 

Liming and fertilizing—The need for lime and fer- 
tilizers varies with the kind of soil, the past management, 
the crops grown, and the fertility level of the soil. The 
need is best determined by testing samples of soils. Only 
general suggestions for fertilizing are given in this re- 
port because of the continuing development of new fer- 
tilizers and because of the different and changing needs 
of each field. 

The soil map, which shows the boundaries of the soils, 
is the best guide for sampling. The maximum size of a 
soil area that should be represented by one sample is 
about 10 acres. The County Extension Director will fur- 
nish further information about. soil testing and about 
fertilization based on soil tests. 

The need for lime is indicated by records on soil test- 
ing in Humboldt County. Of 1,575 soil samples tested 
for lime, 41 percent were calcareous and 28 percent were 
slightly acid. This indicates that 69 percent of the soils 
need no applications of lime. The testing further indi- 
cated that 12 percent of the soils need 14% to 2 tons of 
lime per acre; 13 percent of the soils need 244 to 3 tons; 
5 percent need 31% to 4 tons, and 1 percent of the soils 
need more than 4 tons. The results of testing soil sam- 
ples for nitrogen, phosphorus, and potassium are shown 
in table 4. 


Crop rotation.—A suitable crop rotation is part of good 

soil management. No one rotation is best suited to all 
farms or soils. A rotation suitable for a farmer with 
adequate capital and a broad livestock program is not 
suitable for a farmer having little livestock or capital. 
Sloping soils that erode readily need rotations different 
from those used on level soils that do not erode. 
_ Suggested crop rotations or land use, with accompany- 
ing erosion control practices, are given in the subsection, 
Management groups, and in table 5. Use of suitable 
rotations and appropriate soil conserving practices will 
Insure maximum long-time productivity, reduce erosion 
losses to a reasonable minimum, and help to maintain a 
satisfactory level of organic matter. Fertilization ac- 
cording to needs shown by soil tests is essential if a rota- 
tion is to have its maximum beneficial effect. 

In choosing a crop rotation for a farm or field, con- 
sider the character of the soils, their potential produc- 
tivity, and the erosion control required. The fertility of 
the soils, the need for livestock feed and pasture, and the 
economic situation must also be considered. 


Soil Productivity 


Before choosing a cropping system for a soil, some 
estimate of the soils productivity is needed. Table 5 is 
provided to aid you in this. It lists acre yields of the 
principal crops grown in the county. The estimates are 
based on a high level of management that includes the 
following: 


1. Controlling erosion. 
2. Planting corn at rates that will produce— 

a. 14,000 to 16,000 plants per acre for soils having 
estimated yields of more than 65 bushels per 
acre. 

b. 12,000 to 14,000 plants per acre for soils having 
estimated yields of 50 to 65 bushels per acre. 

c. 10,000 to 12,000 plants per acre for soils having 
estimated yields of less than 50 bushels per acre. 

3. Applying fertilizer and lime in the kinds and 
amounts indicated by soil tests, so as to reach a level 
of fertilization approaching that suggested by the 
testing laboratory of Iowa State University. 

4. Using cropping systems suggested in the subsection, 

Management groups, and in table 5. 

Draining wet soils by tile or surface drains and de- 

termining that the drainage provided is working 
effectively. 

Using suitable varieties of crops. 

Controlling weeds, diseases, and insects in the man- 

ner now used by good farmers. 

8. Doing farm work at the proper time. 

9. Controlling floods. 


In making the estimates it was further assumed that 
the practices listed had been followed for at least 10 
years. 


Or 


US 
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TaBLe 4.—Content of nitrogen, phosphorus, and potassium in 1,576 soil samples 


Soil samples 


Samples rated according to content of-— 


Nitrogen ! 


Very | Low | Medium} High 
low 


Noncaleareous__-____- percent __ 6 
Caleareous_._------__- percent __ 1 


‘For all samples tested during 1953 and 1954. 


The average yields in table 5 are thought to be fairly 
reliable appraisals of what can be expected from the soils 
of the county. They are based on research data from 
experimental farms, on the experience of farmers, and on 
the judgment of soil scientists and the agronomy staff at 
Iowa State University. Year-to-year fluctuations in 
yields are normal and are to be expected. A few farmers, 
using the best techniques and management known today, 
can be expected to obtain yields 10 to 15 percent higher 
than the estimated yields. Of course, introduction of 
new crop varieties, of better fertilization practices, or of 
other improved methods may make necessary a revision 
of the averages in the future. 


Planning the Farm 


After you have identified the different soils, noted the 
general practices of good soil management, and studied 
the special needs of your soils, you may want to work 
out a more efficient program of land use and soil manage- 
ment. You can obtain assistance in planning and apply- 
ing practices from the Soil Conservation Service and the 
County Extension Director. 

Some fields, especially those in rolling areas, contain 
two or more soils that call for widely different rotations 
and other management. If one of the soils occupies a 
very small acreage, it may have to be farmed the same 
as the rest of the field. On some farms one rotation is 
suitable for the entire farm, but the special practices, 
such as contouring, draining, or fertilizing, are different 
for each soil area. On such a farm, soil areas are com- 
monly large enough to permit using two or more sets 
of rotations at the same time, or to allow rearrangement 
of field boundaries so as to keep together the soils that 
need similar management. 

Ordinarily, several good field arrangements and crop- 
ping systems can be worked out for any given farm. 
More than one cropping system may be needed on some 
farms. For example, on a farm with undulating and 
rolling land and some bottom land, two different rota- 
tions may be needed if the farm is to be cropped to best 
advantage. 

In drawing up your farm plan, consider carefully the 
characteristics of the soils; rotation of crops; erosion 
control and drainage; need for fertilizer and lime; ex- 


532586-—60—-—5 


Very 
low 


Phosphorus”. Potassium? 
Low | Medium| High | Very | Low | Low to | Medium] High - 
low medium 
16 60 18 6 0 6 43 39 12 
49 41 8 2 3 10 38 37 12 


e 
*¥or all samples tested prior to July 1, 1954. 


pected crop yields; and capability of the soils as defined 
in the capability classification used by the Soil Conserva- 
tion Service. 

If drainage is a problem, perhaps that is the place to 
start. If alfalfa and brome meadows are to be estab- 
lished, the lime requirements should be checked in ad- 
vance. Field rearrangements may be accomplished more 
conveniently when an area is in meadow. Terraces can 
be conveniently constructed on meadow that will be 
plowed for corn. If contouring is to be established on 
land in first-year corn, do not plow out all of the meadow 
before planting the corn. Leave strips of sod on the 
headlands and in places where machinery will be turned 
to help keep these areas safe from erosion. 


Capability Groups of Soils 


Capability grouping is a system of classification used 
to show the relative suitability of soils for crops, grazing, 
forestry, or wildlife. It is a practical grouping based 
on the needs and limitations of the soils, the risks of 
damage to them, and their response to management. In 
this report, soils have been placed in three consecutively 
broader categories, management groups, subclasses, and. 
classes. 

The management group, which can also be called a 
capability unit, is the lowest level of capability grouping. 
A management group is made up of soils that need about 
the same kind of management and are similar in risk of 
damage and in general suitability for use. 

The next broader grouping, the subclass, is used to 
indicate the dominant kind of limitation. The letter 
symbol “e” means that the main limiting factor is risk 
of erosion if the plant cover is not maintained. The sym- 
bol “w” means that excess water retards plant growth 
or interferes with cultivation. The symbol “s” means 
that the soils are shallow, droughty, or low in fertility. 

The broadest grouping, the class, is identified by Roman 
numerals. All the soils mn one class have limitations and 
management problems of about the same degree, but of 
different kinds, as shown by the subclass. Except for 
class I, each class has one or more subclasses. 

In classes I, II, and III are soils that are suitable for 
annual or periodic cultivation for annual or short-lived 
crops. 
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CtB 
ctC 


DkA 
DkC2 
DkD2 
DkE3 
DtA 
DtB 
DtC2 
DtD2 
Du 


FaB 
FaC2 
FaD2 
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TaBLe 5.—Suggested rotations, principal 


[Absence of yield figure indicates that the soil is not 


Management 
group and 
capability class 
and subclass 


Clarion loam, 2 to 5 percent slopes, moderately eroded _ 


Clarion loam, 5 to 9 percent slopes__._-.------------ 
Clarion loam, 5 to 9 percent slopes, moderately eroded __- 


Clarion loam, 9 to 15 percent slopes, moderately 
eroded. ; 

Clarion loam, 15 to 20 percent slopes, moderately 
eroded. 

Clarion loam, 20 to 30 percent slopes, moderately 
eroded. 

Clarion loam, 30 to 50 percent slopes..-..-----.--.--- 

Clarion loam, thin solum, 2 to 5 percent slopes_--_-- -- 


Clarion loam, thin solum, 5 to 9 percent slopes, mod- 
erately eroded. 
Colosilt loam. 25 oo2505 os eeeue ees oe des ee eea dn 


Colo silt loam, channeled__-.-.._--.-.-------------- 
Colo silty clay loam_.__--_---.-.------------------ 


Colo silty clay loam, channeled___.--..-------------- 
Colo-Terril complex, 1 to 5 percent slopes_-_--_-.---- 


Colo-Terril complex, 5 to 9 percent slopes-_____._---- 


Copas leat... 2222's on eee ctete's ma etenoubesees 
Cullo silty clay loam_.____.------------------------ 


Dickinson fine sandy loam, 0 to 2 percent slopes___---- 

Dickinson fine sandy loam, 2 to 5 percent slopes_____-- 

Dickinson fine sandy loam, 5 to 9 percent slopes, mod- 
erately eroded. 

Dickinson fine sandy loam, 9 to 15 percent slopes, 
moderately eroded. 

Dickinson fine sandy loam, 15 to 20 percent slopes, 
severely eroded. 

Dickinson sandy loam, bench position, 0 to 2 percent 
slopes. 

Bene sandy loam, bench position, 2 to 5 percent 
slopes. 

Dickinson sandy loam, bench position, 5 to 9 percent 
slopes, moderately eroded. 

Dickinson sandy loam, bench position, 9 to 15 percent 
slopes, moderately eroded. 

Dundas silty clay loam_.--_-_-.-----.-------------- 


Farrar fine sandy loam, 2 to 5 percent slopes._...------- 


Farrar fine sandy loam, 5 to 9 percent slopes, mod- 
erately eroded. 

Farrar fine sandy loam, 9 to 15 percent slopes, mod- 
erately eroded. 


See footnotes at end of table, 


10(1II)s_.------ 
6(Ile).--------- 
6(IIe)_...------ 
11(IIIe)__.-..-- 


(Heyes esc 


12(IIIe)_--_..-- 
14(IVe)_.------ 
16(VIe)_____--- 


6(Ile)._------_- 


3(IIw)--.------ 


5(IIs)---------- 


Q(IIIs).-------- 
g(IlIs)_-._-_._- 
13(1Vs)____---- 
(7(VIs)ee.--ee 
17(VIs)_.-_---- 
Q(Ills)_.----_-- 
Q(IIs)__..__-- 


13(IVs) .__.---- 


Most serious limitations 


Figodiig so. oo tee oe et See ote ae 
Ponding and wetness__._.-_-----.------------ 
Droughtiness 222 -seso-4i5s5eedh0 25 c2sede dk 
Droughtiness; moderate erosion hazard____-----_- 
Slight erosion hazard_____.------------------ 
Slight erosion hazard_____------.------------- 


Moderate erosion hazard_..-.____.._--..-2__- 
Moderate erosion hazard_.___-___-_.--------. 


Severe erosion hazard_._....--_.-_.---------- 
Severe erosion hazard___-_-__ A ee OS 
Severe erosion hazard._____.--.--_--.-.~_--_- 


Severe erosion hazard.._____:_-.___---..-.---- 
Slight erosion hazard_...--_------------------ 


Moderate erosion hazard_______-_------------ 
Some flooding; wetness____..-__-_------------ 


Severe flooding; wetness__..__---------------- 
Some flooding; wetness_____----..-------.---- 


Severe flooding; wetness__----~-_ a ee ee 
Wetness; gullying____-__--.-_-_--------_---- 


Wetness; erosion hazard__.-_.___-----_---_--- 
Droughtiness.___.__-_--------------- FR SN: 


Ponding; wetness____--.--.---_-------------- 


Droughtiness___.__.----.------------------- 
Droughtiness; slight erosion hazard.._.____---- 
Droughtiness; moderate erosion hazard____-_-- 
Droughtiness; severe erosion hazard_____------ 
Droughtiness; severe erosion hazard. ___------- 
Drovughtyiess 2.c.02.20624.5 2s 5 scence ered 
Droughtiness; slight erosion hazard_.__--_------ 
Droughtiness; slight erosion hazard_____-.----- 


Droughtiness; severe erosion hazard_---.------- 


Wetnéss: 22-2 6 ee de ee 


Droughtiness; slight erosion hazard.__--------- 
Droughtiness; moderate erosion hazard__---_-_-- 


Droughtiness; severe erosion hazard._..--.-._-.- 
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Expected average crop yields per acre 
under a high level of management 2 


Rotations ! and other land use 


Permanent pasture or woodland_-_-_..---_------- 
Same as surrounding soils 
Corn, oats, and meadow___--.._---------------- 
| Corn for 2 years, oats, and meadow-_.....-------- 
} Corn, oats, and meadow for 2 years.__-_--------- 
Corn for 2 years, oats, and meadow--__-_.--.----- 
Corn for 2 years, oats, and meadow for 2 years_-..- 
Corn for 3 years, oats, and meadow-.-_-_--------- 
Corn for 2 years, oats, and meadow for 2 years___- 
Corn for 3 years, oats, and meadow-_-_-.----------- 
Corn, oats, and meadow for 4 years____---------- 
Corn, oats, and meadow for 2 years____---------- 
} Corn for 3 years, oats, and meadow_------------- 
Corn, oats, and meadow for 4 years___-__.-------- 
Corn, oats, and meadow for 2 years_._----------- 
Corn for 2 years, oats, and meadow---_----------- 
Corn, oats, and meadow for 3 years____.--------- 
Corn for 2 years, oats, and meadow for 2 years___- 
Permanent hay___..__.---_-------------------- 
Corn, oats, and meadow for 4 years__-_---------- 
Permanent pasture..._______-.----------------- 


Permanent pasture 
Corn for 2 years, oats, and meadow for 2 years__-_- 
Corn for 3 years, oats, and meadow-_------------- 
Corn, oats, and meadow for 2 years_-_---_-------- 
Corn for 2 years, oats, and meadow_------------- 
Corn for 3 years, and oats, followed by a legume 
for green manure. 
Permanent pasture or woodland_-_-_---..--------- 
Corn for 8 years and oats, followed by a legume for 
green manure. 
} Permanent pasture or woodland___.------------- 
| Corn for 3 years, and oats, followed by a legume 
| for green manure. 
Corn, oats, and meadow for 2 years__.----------- 
Corn for 2 years, oats, and meadow_-_-_.---------- 
| Corn for 2 years, oats, and meadow-------------- 
Corn for 3 years, oats, and meadow.._-_.--_------ 
Corn for 3 years, and oats, followed by a legume 
for green manure. 
Corn, oats, and meadow.._____-----.----------- 
Corn, oats, and meadow.-_____.--------+------- 
| Corn, oats, and meadow for 2 years..--_---------- 
Corn, oats, and meadow___-_------------------- 
Permanent pasture 


Permanent pasture 


/ Corn, oats, and meadow__.-___-.--------------- 
Corn, oats, and meadow___-_---_--_------------- 


Corn, oats, and meadow for 2 years___..--------- 
Corn, oats, and meadow.._-____.---------------- 
Permanent pasture__..-__-_.-_----------------- 


Corn for 3 years, oats, and meadow----_.-_.----- 
Corn for 3 years, and oats, followed by a legume 
for green manure. 
Corn, oats, and meadow-..-.-__---------------- 
Corn for 2 years, oats, and meadow-_.---.--~--~-- 
Corn, oats, and meadow for 2 years_._-..-------- 
Corn for 2 years, oats, and meadow-..--.---------- 
Hay or pasture__-..---------------------,----- 
Corn, oats, and meadow for 2 years.__._--------- 
Corn, oats, meadow__.--------~---------------- 


Management Corn |Soybeans; Oats Hay 3 

Bushels Bushels Bushels Tons 
NONC Geet ee Gut ceeceneee eee od elec ees See eres|=eee2eeS joe seis 
Tile and surface drainage if soil is cultivated_ 45 17 35 18 
Non@ec226=0encon sence Sse eee 42 15 35 2.0 
Contouring 2.2 322. oe see eseee tects 42 15 35 2.0 
Contouring aces soc 2 en ee ene Soee cee eocs 40 |__------ 30 1.8 
Terracting. <2 2-24 2252 eos ss ecee eee 40 |_------- 30 1.8 
NONG2 2 eee ees ee ee seu go 72 28 52 3. 0 
Contouring) ...22255. 2 .heceveecensaseces 72 28 52 3. 0 
NGHG 2222. 4ce Gg jedevee he ee Seo ees 69 26 49 3. 0 
Contouring.) 2 2h este ee ewe 69 26 49 3. 0 
NON6) coon o Ses ee eek Se a a 68 |_------- 49 2.9 
Contouring 32 oe ees Jee s 68 |-------- 49 2.9 
"DElPaciip.a22.c0u Scene eeee oe eee 68 |ss.oo 49 2.9 
NOG. 2. ese gaeeouce Ste pee ee lande Gb eee sone 47 2.8 
Contouring. eects coe cso sae ns om eee 47 2.8 
Werracine: fo2..6 0 use ee oo cee act 65 |------_- 47 2.8 
Contouring. ~ -24se-hen.sseueeseser de ak BY. |seie eens 40 2.6 
DOPraCiNG eo) eee nea se ee cea Bf |soccsccc 40 2. 6 
ONCx 22 624 a6 oe a ose seusacnaes Ss 45 |_------- 39 2.2 
Striperopping___.-----.----------------- 45 |.---_--- 39 2. 2 
Olle 20sec eee he an eu See ten Soe ee Sete eee aaa Ral ee re 
NOW <tc te ee ote Soe ele eee se es hee oo setae elseee sees 
NOGA cies Selassie ee oe ee ee 67 24 48 2.5 
Contouring 22. eee ees ees s 67 24 48 2.5 
Contouring = -2--- +- --5 2454-4 ose sees Ca 43 2.4 
Terracing 2-22 2242654328 soe ee 58 |.------- 43 2.4 
Protection from overflow; drainage--___.-_- 60 24 40: |pbece ee 
NONGt 205 veuch bee ee een ee Boece See een eben ee ee Seekers 
Protection from overflow; drainage.__-_.__- 62 25 50! |sesencu 
NOfGs ocean eo ese cose Coors eseos|eseue eds 
Tile drainage... -_.-_-------------------- 66 26 BO |aeeensen 
Contouring =<. s2sce-phsaes neds Gedeeecs a eee 50 2.8 
Terracing..cesucdssawetseeceseee ceases 65: ese. 50 2.8 
INONG pie ek Oe oe aera es ake 40 17 34 1.6 
Tile and surface drainage_------.--------- 65 27 50 4, 0° 
Tile and surface drainage__..-----------~- 59 25 45 |seszccus 
NONG@ S24 25 ce5ly die eeeboo sessed ets 40 16 37 2.0 
NODC iss2 os coe hoe eee ee tee desceaee 38 | 15 37 2.0 
Striperopping <23-..2cec0s2eecee eee n ses 5 eee 30 1.6 
Werraciip..- 2 242. -seseseretdeoteeeuSss B32, |g2ceeace 30 1.6 
NOG he eee ete eh ent es See ton ees acess ease 
NONG@ shone des Pebdas ew ose edi oiee se Sooo eet e|2 ate eel soe elses 
NoOn@ 2 ban Sega Set esse sek So ess 38 15 30 13 
DN GO ea ore ht Ba i ee eh 35 14 28 1,2 
Striperopping = 22 .2cseceute ceeds eee 28 tee eeuo 25 1.0 
TerraGing 3:23 oe eee eee ee 28 |oo----+e 25 1.0 
OGL noose en ee itiec coe cote cot eie | eee kes) Soe eee 
Tile drainage.______-..------------------ 66 25 45 2.8 
Tile drainages. 3-22. 2p eas ae ne eee 60 22 40 |___----. 
NON@sicse ei ste sotegeee esse etoce ee 50 16 36 2.0 
Contouring 232.220 neon t eee tee ee 50 16 36 2.0 
Contouring.s--22: ooh eee ee ode 44 | ee 28 1.8 
Terfacing 222525245 -52sennS ob eee es eess 44 |_____--- 28 1.8 
ep 77a (evens baat | 15 

triperopping...-.__.--------------------| 34 J-------- 2 
Teqseing. hi cp Shaheen eRe taser ei 34 |-2--5.-- 26 1.5 
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TasLe 5.—Suggested rotations, principal management 


Mm 


Soil 


Garmore silt loam._...__.._-_-_..-.__-.--_------_-- 


Glencoe silty clay loam._--._.__-------------------- 
Harpster loam___.---_._--------------------------- 


Harpster loam, sand and gravel substratum________.__ 


Harpster silt loam____----.-____----.-.--- ee 


Hayden loam, 2 to 5 percent slopes_____.-_-.._.____- 
Hayden loam, 5 to 9 percent slopes, moderately eroded__ 
Hayden loam, 9 to 15 percent slopes, moderately eroded_ 


Hayden loam, 15 to 20 percent slopes, moderately 
eroded. 

Hayden soils, 20 to 50 percent slopes_______._.-.--.--- 

Huntsville silt loam_._._._--_-___-__ 2 ee 


Huntsville silt loam, channeled..___..._-...._.______- 

Kato loam, moderately deep over sand and gravel, 
0 to 2 percent slopes. 

Kato loam, moderately. deep over sand and gravel, 
2 to 5 percent slopes. 

Kato loam, deep over sand and gravel, 0 to 2 percent 
slopes. 


Kato loam, deep over sand and gravel, 2 to 5 percent 
slopes. 

Lakeville gravelly loam, 5 to 9 percent slopes, mod- 
erately eroded. 

Lakeville gravelly loam, 9 to 20 percent slopes, mod- 
erately eroded. 

Lamont fine sandy loam, 2 to 5 percent slopes._.-.-_.- 


Lamont fine sandy loam, 5 to 9 percent slopes, mod- 
erately eroded. 

Lamont fine sandy loam, 9 to 15 percent slopes, mod- 
erately eroded. 

Lamont fine sandy loam, 15 to 20 percent slopes, mod- 
erately eroded. 

Lester loam, 2 to 5 percent slopes..----.------_-____- 


Lester loam, 5 to 9 percent slopes, moderately eroded__ 
Lester loam, 9 to 15 percent slopes, moderately eroded__ 
Lester loam, 15 to 20 percent slopes, moderately eroded__ 
Lester soils, 20 to 30 percent slopes__-_-_._.-_-_.---- 


Lester soils, 30 to 50 percent slopes_--.-______.______ 
LeSueur loam.____._._____-------.---+--- eee 


Marshan silty clay loam, deep over sand and gravel___-_ 


Marshan silty clay loam, moderately deep over sand 
and gravel. 


See footnotes at end of table. 


Management 
group and 
capability class 
and subclass 


7(IIIw)--.------ 
4(IIw).-----.--- 


2(IIw)-.-----._- 


18(VIle)______- 


Most serious limitations 


Ponding; wetness_.-_...-.----------~-------- 
Wetness; low fertility.......-..--.-.-.-------- 


Wetness; low fertility..__._-.-_-_-_----_-----_ 
Wetness; low fertility._...-......-.----------- 


Slight erosion hazard; low fertility...._._.____- 
Moderate erosion hazard; low fertility._______-- 
Severe erosion hazard; low fertility__.._.______-- 
Severe erosion hazard; low fertility__..___._.-.-_ 


Severe erosion hazard; low fertility__....__._____ 
Slight wetness; some flooding__.---.__.__.--__- 


Severe flooding; wetness__.___..-__...--.----- 
Slight droughtiness or slight wetness______.-.-_- 


Slight droughtiness; slight erosion hazard.-_-_--_~ 
Slight wetness in some years.__.._._.--------- 
Slight erosion hazard; slight wetness in some 
years. 

Severe droughtiness; moderate erosion hazard_-_ 
Extreme droughtiness; severe erosion hazard... __ 
Droughtiness; slight erosion hazard_.-.-_------ 
Droughtiness; moderate erosion hazard_.______~ 
Droughtiness; severe erosion hazard.._..---.-- 
Droughtiness; severe erosion hazard_..--.----~- 
Slight erosion hazard......_.-_-------.-.---_-- 


Moderate erosion hazard.._.___-_--.-.-.-_.--- 
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Suggested land use and principal accompanying management practices 


Expected average crop yields per acre 
under a high level of management 2 


Rotations ! and other land use 


Management 


Corn for 3 years, oats, and meadow-.-_._.-------- 
Corn for 3 years, and oats, followed by a legume 
for green manure. 
Same as surrounding soils 
Same as surrounding soils._.-..-..-.------------ 


Same as surrounding soils 


Corn for 3 years, oats, and meadow 


Corn for 3 years, and oats, followed by a legume 
for green manure. 
Corn for 2 years, oats, and meadow for 2 years_--- 
Corn for 3 years, oats, and meadow-_------------- 
Corn, oats, and meadow for 2 years 
Corn for 2 years, oats, and meadow 
Corn, oats, and meadow for 3 years 
Corn for 2 years, oats, and meadow for 2 years 
Permanent hay........--.--------------------- 
Corn, oats, and meadow for 4 years 
Permanent pasture or woodland_.__._--_-------- 
Corn for 3 years, and oats, followed by a legume 
for green manure. 
Permanent pasture or woodland 
Corn for 2 years, oats, and meadow 


Corn, oats, and meadow-_-_--_------------------- 
Corn for 2 years, oats, and meadow 
Corn for 3 years, oats, and meadow 
Corn for 3 years, and oats, followed by a legume 
for green manure. 

Corn for 2 years, oats, and meadow for 2 years____ 
Corn for 3 years, oats, and meadow-------------- 
Corn, oats, and meadow for 2 years 


Permanent pasture_______.__-_---------------- 
Corn, oats, and meadow 
Corn for 2 years, oats, and meadow 
Corn, oats, and meadow for 2 years 
Corn for 2 years, oats, and meadow 
Corn, oats, and meadow for 2 years 
Corn, oats, and meadow-.-_--.--.-----~-------- 
Permanent pasture or woodland__-_-.---.-------- 


Corn for 2 years, oats, and meadow for 2 years. --- 
Corn for 3 years, oats, and meadow 
Corn, oats, and meadow for 2 years 
Corn for 2 years, oats, and meadow..-.---------- 
Corn, oats, and meadow for 3 years 
Corn for 2 years, oats, and meadow for 2 years. --- 
Permanent hay 
Corn, oats, and meadow for 4 years 
Permanent pasture or woodland 
Permanent pasture or woodland.._-_.------~----- 
Corn for 3 years, oats, and meadow 
Corn for 3 years, and oats, followed by a legume 
for green manure. 
Corn for 3 years, oats, and meadow 
Corn for 3 years, and oats, followed by a legume 
for green manure. 
Corn for 3 years, and oats, followed by a legume 
for green manure. 
Corn for 3 years, and oats, followed by a legume 
for green manure. 


Tile and surface drainage 

Applying phosphate and potash fertilizers; 
tile drainage. 

Applying phosphate and potash fertilizers; 
tile drainage. 

Applying phosphate and potash fertilizers; 
tile drainage. : 

Applying phosphate and potash fertilizers; 
tile drainage. 

None 

Contouring.--------.----------- ian a 

Contouring .0.2--2s.q~- Sess eet-ceseces 

Terracing.-2-- .sosoue eh ce eee eed Se 

Contouring-------- Eee ee ee ee 

‘Terracing::. 4 ss.6coeseouect eee Sees 


Protection from overflow; drainage-_-- 


Contouring. 22-2 2-s2osepcee eevee useces 
Tile drainage if needed 
Tile drainage if needed 


Tile drainage if needed___---.--_---------- 
Tile drainage if needed; contouring 
Stripcropping 


Contouring 
Contouring 
Terracing: .-2 5.0.54 See ee ooseeeee oe 
Stripcropping 
Terracing:. <<. 20 veosuaceedie dee cesses 


Contouring 
Contouring 
Terracing: 222. <2e. 3h scsueeeec sn eeetee 
Contourilig. 225. ecto keene eeseues 
Terracing-2225 -edeiGcueae cote sueesesS 


None 
Tile drainage if needed___-___...--------- 
Tile drainage if needed___----__-.-------- 


Tile drainage 
Tile drainage 


Tile drainage 


Tile drainage 


Corn |Soybeans| Oats Hay 3 
Bushels Bushels Bushels Tons 
75 29 55 
68 27 60: |seceseoes, 
() (4) () (4) 
57 22 40 2. 
55 21 40 2.5 
63 25 42 2.6 
58 23 36. |neseced 
62 22 43 2.8 
62 22 43 2.8 
BO: teeaceces 40 2.6 
DD: |eereemeces 40 2. 6 
48 |o-coc ces 36 2, 4 
48 |___----- 36 2.4 
Stee Soe eal eee | 2.0 
ian panne ene 32 2.0 
i ne 2; Ce? 
i. - B2|  21| 440| £20 
50 19 38 2.0 
50 19 38 2.0 
73 29 53 3. 0 
66 26 2 | 
68 27 50 2.9 
68 27 50 2.9 
92 | taccace 18 at 
35 16 32 ie 
35 16 32 1. 
22 en 27 1. 
|) eee eee 27 1, 
25) |snccance 23 1. 
25s |oaceeoee 23 1 
69 25 49 2.9 
69 25 49 2.9 
G1) |22c34 ck 45 2.8 
1 ee 45 2.8 
64 |__.----- 40 2.6 
PA elected 40 2.6 
bt ee eee es eee ci! 2.2 
42 |____._-- 34 2.2 
a 67} 25) #50; 3.0 
60 23 45 |_--.- 2. 
73 27 55 3. 2 
66 25 50 |-oeeceee 
57 23 50 2. 6 
52 21 45 }__- Le 
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TasLe 5.—Suggested rotations, principal management 


Management 
Map group and 
symbol Soil capability class Most serious limitations 
and subclass 
Mu Muck, moderately shallow-.-_---.------------------ 8(IIw) __------ Ponding; wetness_.____-_----.---------------- 
Mw Muck, shallow. __._.-._--------------------------- 8(IIIw) __---.-- Ponding; wetness_.._..-----.---------------- i 
Mx Mucky peat; déepice- 2 6528 see. oss eeececs 8(IIw) __-__---- Ponding; wetness_______-.------------------- 
My Mucky peat, moderately shallow______--.------------ 8(ITIw)_____--- Ponding; wetness__-------------------------- 
Mz Mucky peat, shallow___--.-__-_-------------------- 8dIIw)____.--- Ponding; wetness__.---_-._-.-_-------------- 
Ne Nicollét l0att2554 ete eG ee 1(I)____-.------] Slight wetness in some years__._.------------- 
Ok Okoboji silt loam__.....-.--.--.-------.----------- 7(IIIw)____-_.-] Ponding; wetness___---._._-_-_-------------- 
Op Okoboji silt loam, imperfectly drained variant______-_- 3(IIw) ___----- =|) Wetn@s§ 22-5 joes ot eee Se eee 
Or Orio fine sandy loam__________-___.---------------- 7(IIIw) ._-.---- Ponding; wetness__..---_-____--------------- 
Py Plattville loam_____---_-__--_--_---__--------------- MGT) cue, ete he Slight wetness_.._.----._-_-_---------------- 
Ro Rolfe loam s 4 c..entsoiou ene aoesc esas eee oe 7(Iliw)_____--- Ponding; wetness__--.--~___- Ledeekeebeeeeeee 
$gB Sogn loam, 2 to 5 percent slopes____---.---------_--. 13(1Vs)____---- Droughtiness; shallowness____-.-------------- 
StD2 Storden loam, 9 to 15 percent slopes, moderately eroded_| 12(IIIe)____.__- Severe erosion hazard; low fertility ._._______ 22 
StE2 Storden loam, 15 to 20 percent slopes, moderately eroded_| 14(1Ve)___.__-. Severe erosion hazard; low fertility _______-- eo 
StF3 Storden loam, 20 to 30 percent slopes, severely eroded--.| 16(VIe)____---- Severe erosion hazard; low fertility. ____.___--- 
StG3 Storden loam, 30 to 50 percent slopes, severely ercded_-_| 18(VITe)__.---- Severe erosion hazard; low fertility ._______---- 
TeA Terril loam, 0 to 2 percent slopes_._--.-------------- PD ennc a eee Runoff from bordering slopes____.--.--------- 
TeB Terril loam, 2 to 5 percent slopes__-_..-------------- 6(ITe)___------- Runoff from bordering slopes. ____-.-.-------- 
TeC Terril loam, 5 to 9 percent slopes.__._-_-.-_.__------ 11(ilfe)__-_.---} Moderate erosion hazard.._.----.------------ 
TrA Truman silt loam, 0 to 2 percent slopes. ______-__---- 1d)____- on INONG seo ees ees eee ee eee eee 
TrB Truman silt loam, 2 to 5 percent slopes______-------- 6(ITe)__-----~-- Slight erosion hazard__.._----.-----.--------- 
Tr€2 Truman silt loam, 5 to 9 percent slopes, moderately | 11(IIIe)___--__- Moderate erosion hazard____.____--.--------- | 
eroded. - : 
TrD2 Truman silt loam, 9 to 15 percent slopes, moderately | 12(IIIe)___-_-_-_- Severe erosion hazard. --.________------------ 
eroded. 
TrE2 Truman silt loam, 15 to 20 percent slopes, moderately | 14(IVe) ---_--_- Severe erosion hazard_._._____._-..- eee mee 
eroded. 
Wa Wabash silty clay__......------------------------- 7(IIIw) --__---- Flooding; wetness. _-_----.-..---------------- 
Wb Wabash silty clay, channeled______._____-----_--__- 5(Vw)_.------- Severe flooding; wetness____________---------- 
We Wacousta silt loam___.._--_---_--.---------------- 7 (Iw) -_-_---- Ponding; wetness__.-__---------------------- 
WmA Waukegan loam, moderately deep over sand and | 5(IIs)__-_-__-_- Droughtiness.______--_--.-.----------------- 
gravel, 0 to 2 percent slopes. 
WmB Waukegan loam, moderately deep over sand and | 5([Is)___----_._- Droughtiness_____--------_.---------------- 
gravel, 2 to 5 percent slopes. 
WmC2 Waukegan loam, moderately deep over sand and | 10(IIIs)_---___. Droughtiness; moderate erosion hazard__.-_----- 
gravel, 5 to 9 percent slopes, moderately eroded. 
WmD2 Waukegan loam, moderately deep over sand and | 13(1Vs)_______- Droughtiness; severe erosion hagard_---.~----- 
gravel, 9 to 15 percent slopes, moderately eroded. 
WaA Waukegan loam, deep over sand and gravel, 0 to 2 | 1(I)____----___- NONG He eet att ayo ec ve cese ses 
percent slopes. 


See footnotes at end of table. 


practices, and expected yields—Continued 


HUMBOLDT COUNTY, IOWA 


37 


Suggested land use and principal accompanying management practices 


Expected average crop yields per acre 
under a high level of management 2 


Rotations ! and other land use Management Corn |Soybeans| Oats Hay 
Bushels Bushels Bushels Tons 
Continuous row crops_.__---------------------- Tile and surface drainage_-_-----------~-- 4 GQ) Webcsecdu beeen 
Pasture 22 et oece ones constacoee ee et Partial drainage ~ 222 05232262. soe. ees | eo ae Sele eee [Seen 
Continuous row crops_-_--._-------------------- Tile and surface drainage--_.__-_---------- (+) (Oe eee eee 
Pasture... uceh Soe a5 ele ee ee Partial drainage-.-.-~----- Spee acy ear Daw tl ene oi ak eerie ad) es aac ae Ee _ 
Continuous row crops.________----------------- Tile and surface drainage._._.__-_-_------ (2) (4) (seehecceleaecuss 
Pasture. 2ee ocelot oe Ane Sasa sockes Partial drainage:- 2200... do etaskeoast eee ete [See cose |aecde cee a oeee se 
Continuous row erops.__-._-_------------------ Tile and surface drainage___.__.---------- (4) (OQ. eee ee aeees 
PAStUDG. joe oe ati eos oe eee sane Partial draitage-2 22.2. een eee ee tebe ed |e eee eee see eee 
Continuous row crops__---__------------------- Tile and surface drainage__.._..-_.------- (4) Gy eee se eeesesee 
Pastures... iecsesecsetuni ete eee eee eee Portial drainage... 4. pencnaecsce et eee peace eee eee ee feees sass 
Corn for 3 years, oats, and meadow_-.---.-------- Tile drainage, if needed. __-__------------ 78 30 55 3.4 
Corn for 3 years, and oats, followed by a legume | Tile drainage, if needed. ---__------..---- 70 28 50 |---.---- 
for green manure. 
Corn for 3 years, and oats, followed by a legume | Tile and surface drainage----------------- (4) (4) () (4) 
for green manure. 
Same as surrounding soils. .___----.------------ Drainage cece oste acess sheesh ee 465 25 40 2.5 
Same as surrounding soils_.___.---.------------ Tile and surface drainage, if soil is cultivated_ 446 20 40 2.1 
Corn for 3 years, oats, and meadow__-------.---- Tile or surface drainage, if needed ____-_---- 68 28 50 3. 0 
Corn for 3 years, and oats, followed by a legume for | Tile or surface drainage, if needed. _____-.-- 60 25 45 |_---__--- 
green manure. 
Same as surrounding soils.____--__.------------ Tile and surface drainage, if soil is cultivated_ (4) (4) (4) (4) 
Corn, oats, and meadow for 2 years.._---.------- NONG@s< chek cescdSenu tte see ee SEE 15s egemecen 15 7 
Pastures. 22225020 eee hae en socomenearsaas NONG@s.2o00c nad sce beedeossdaes Leweemcleeeeecesl esse bet eels ecdlosee eet 
Corn, oats, and meadow for 3 years..____----..-- Contouring s.csc cee s ecm score coer ous 45. [ooo ee ck 35 2.0 
Corn for 2 years, oats, and meadow for 2 years____| Terracing--__--------------------------- 45 |-------- 35 2.0 
Pasture or hay.__-.--------------------------- NON@ 2.2252: gue pede oden dees |e aks | pee ee Sees] 2.0 
Permanent hay_____.-------------------------- NONGs 332 ectke es Maes eoen edu ske ces pete eee a ie 1.6 
Corn, oats, meadow for 4 years_.__.-_----------- Stripcropping --__.--.------------------- 35> |nosacees 31 1.6 
Permanent pasture___------_~----------------- GNG.4cod. teowuchene dete Shade eee cee ee oles eeca acer scleeeueese 
Permanent pasture -__.------------------------ NONG2 he nee cioebese dee eseease ee eet ct ER ee ote Sete eee 
Corn for 3 years, oats, and meadow-__..------~--- NOG 2 cre cee sete eames caw ecotceons 75 28 55 3. 4 
Corn for 3 years, and oats, followed by a legurre | None-------~-------------------------- 68 26 7 | oe eee 
for green manure. 
Corn for 2 years, oats, and meadow for 2 years._._| Diversions, if needed... - _---------------- 73 28 55 3. 4 
Corn for 3 years, oats, and meadow_--_.---------- Diversions, if needed, and contouring. - - -- 73 28 55 3.4 
Corn, oats, and meadow for 2 years.----_-------- Contouling a=. 22 4 coe ee ee ee ee 69. ben acne 50 3. 2 
Corn for 3 years, oats, and meadow_.-_-.--------- Terracing---.2-225-cossseesscuseene- ose 69 |_------- 50 3. 2 
Corn for 3 years, oats, and meadow_------------- Noe... cane tie cek ee eee ee eascanes 78 30 55 3.4 
Corn for 3 years, and oats, followed by a legume for | None_-~-------------------------------- 70 28 QO teerere re 
green manure. . 
Corn for 2 years, oats, and meadow for 2 years..._.| None__~.--------------------~----------- 72 28 52 3. 2 
Corn for 3 years, oats, and meadow. ----_-.---~-- Contour? 2. coscus Geo se ey kee eee secS 72 28 52 3. 2 
Corn, oats, and meadow for 2 years__-.--------~-- Contouring . 2. -2ssecuseecesenus Sete et 7 47 2.8 
Corn for 2 years, oats, and meadow_._._--------- Terracing__....-..----------- shes Sa 65 |_------- 47 2. 8 
Corn, oats, and meadow for 3 years_..-_-_------- Contouring = 22 S20. c.niensceocesescecsses Aa eee 40 2.6 
Corn for 2 years, oats, and meadow for 2 years__._| Terracing_--~-.-.------------------------ OF (Sauces 40 2. 6 
Permanent: hay.._..---.-- ++. 2c scssne--20442 NONG. eek onc een bees etecee sks poste. ee eesess|skoe Sf 2.2 
Corn, oats, and meadow for 4 years___..--------- Stripcropping.__...--------------------- 45 |_-.--.-- 39 2.2 
Corn for 3 years, and oats, followed by a legume | Surface drainage----_------------------- 45 22 30 |._------ 
for green manure. 
Permanent pasture or woodland____-_------------ NONE 22 sax cce toes seteee cod eee eee ee ecaeced sence eee ahead 
Corn for 3 years and oats, followed by a legume | Tile and surface drainage_----..---------- (4) (4) ()  J__------ 
for green manure. 
Corn for 2 years, oats, and meadow..-__--------- NoOnG:.¢.<. toe - eee ee et eee des: 41 16 35 2.0 
Corn, oats, and meadow____---_---------------- NONG oo. oes lk ee eine eset les 39 14 33 1.9 
Corn for 2 years, oats, and meadow__.__-_--..--- Contouring 26 o2.caeeccencessucseues ese 39 14 33 1.9 
Corn, oats, and meadow for 2 years__._-_--.----- Contouring .../2 22.2 c4oses espe eeee ess : of i 29 17 
Corn for 2 years, oats, and meadow-----__ aise eles TV ertaeing (no. alae te ee 33 |_.------ 29 1.7 
Corn, oats, and meadow for 2 years......__------- Striperopping-._.____.------------------ 20 |vos=Sehe 27 1.3 
Corn, oats, and meadow__....------------------ Terracing cnn 50 ee ee Ss Bae eke 20 |e geod 27 1.3 
Corn for 3 years, and oats, followed by a legume | None---------------------------------- 65 26 53 2.8 
for green manure. 
} Corn for 3 years, and oats, followed by a legume | None---------------------------------- 58 24 48 |._____-- 
for green manure. 
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Tapie 5.—Suggested rotations, principal management 


Management 
group and 
capability class 
and subclass 


Most serious limitations 


Map : 
symbol Soil 
WdB Waukegan loam, deep over sand and gravel, 2 to 5 
percent slopes. 
WdC2 Waukegan loam, deep over sand and gravel, 5 to 9 
percent slopes, moderately eroded. 
Wy Webster silty clay loam____..--_._--.---------- oned 
Wz Webster silty clay loam, calcareous variant _ - -------- . 


1The most intensive use of row crops consistent with good soil 
conservation is set forth in the suggested rotations, which must be 
accompanied by the principal practices listed. Grain sorghum or 
soybeans may be substituted for corn; other small grains may be 


Class I soils are those that have the widest range of 
use and the least risk of damage. They are level or 
nearly level, productive, well drained, and easy to work. 
They can be cultivated with almost no risk of erosion 
and will remain productive if managed with normal care. 

Class IT soils can be cultivated regularly, but they do 
not have quite so wide a range of suitability as class I 
soils. Some class II soils are gently sloping and, conse- 
quently, need moderate care to prevent erosion. Other 
soils in class II may be slightly droughty, slightly wet, 
or somewhat limited in depth. 

Class ITI soils can be cropped regularly, but they have 
a narrower range of use than class IT soils, and they need 
even more careful management. 

In class IV are soils that should be cultivated only 
occasionally or only under very careful management. 

In classes V, VI, and VII are soils that normally should 
not be cultivated for annual or short-lived crops but can 
be used for pasture, for woodland, or for wildlife shelter. 

Class V soils are nearly level and gently sloping, but 
they are droughty, wet, low in fertility, or otherwise un- 
suitable for cultivation. 

Class VI soils are not suitable for cultivated crops, be- 
cause they are steep or droughty or otherwise limited, 
but they give fair yields of forage and fair to high yields 
of forest products. Some soils in class VI can, without 
damage, be cultivated enough so that trees can be set out 
or pasture crops seeded. 

Class VII soils provide only poor to fair yields of for- 
age. Yields of forest products may be fair to high. The 
soils have characteristics that restrict their use mainly to 
pasture and, in some places, to trees. 

In class VIII are soils that have practically no agri- 
cultural use. Some areas have value for watershed pro- 
tection, wildlife shelter, or recreation. None of the soils 
in Humboldt County were placed in class VIII. 

The capability classes and subclasses and management 
groups of Humboldt County are the following: 


Class I-—Soils that have few limitations that restrict 
their use. 


6(ITe)___-_.-_-- Slight erosion hazard______------------------- 
11(1ITe)__------ Moderate erosion hazard___--.--------------- 
3(IIw) ._------- Wetnes§ <6 a onc tubs eee eee een sega sete 
3(IIw) .-------- Wetness; low fertility _____..--.-------------- 


substituted for oats. 

2 See text for what is meant by ‘a high level of management” 
and for the basis on which yields were estimated. ; 

3 Hay yields based on first-year stands and three cuttings during 


Management group 1.—Level and nearly level 
soils that can be cultivated without special 
management practices. 

Class II.—Soils that have some limitations that reduce 
the choice of plants or require moderate conservation 
practices. 

Subclass IIw.—Wet soils that generally can be 
drained satisfactorily with tile. 

Management group 2.—Poorly drained and im- 
perfectly drained soils of the bottom lands. 

Management group 3.—Level to nearly level, 
dark-colored soils that are poorly drained and 
imperfectly drained. 

Management group 4.—Poorly drained, “high- 
lime” soils. 

Subclass IIs.—Slightly droughty soils. 

Management group 5.—Nearly level to undu- 

lating soils that are slightly droughty. 
Subclass IIe——Soils that have a moderate erosion 
hazard if they are not protected. 

Management group 6.—Dark colored and mod- 
erately dark colored, undulating, well drained 
and imperfectly drained soils. 

Class ITI.—Soils that have severe limitations that reduce 
the choice of plants, require special conservation prac- 
tices, or both. 

ae III w.—Soils that have serious wetness prob- 
. lems. 
Management group 7.—Poorly drained and very 
poorly drained soils. 
- Management group 8.—Organic soils. 
Subclass IIIs.—Droughty and slightly droughty soils 
that are subject to wind or water erosion. 

Management group 9.—Nearly level and undu- 
lating soils that are very droughty. 

Management group 10.—Gently rolling, slightly 
droughty soils. 

Subclass 1[Ie-——Gently rolling and rolling soils that 
can be cultivated safely if protected from erosion. 

Management group 11.—Gently rolling, well- 
drained soils. 
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Suggested land use and principal accompanying management practices 


Rotations ! and other land use 


Expected average crop yields per acre 
under a high level of management 2 


Corn for 3 years, oats, and meadow__-_----------- 

Corn for 3 years, and oats, followed by a legume 
for green manure. 

Corn for 3 years, oats, and meadow___----------- 

Corn for 3 years, and oats, followed by a legume 
for green manure. 


Corn for 2 years, oats, and meadow for 2 years____| None_------- 
Corn for 3 years, oats, and meadow-___----------- Contouring - - - 
Corn, oats, and meadow for 2 years._._-___----- _| Contouring - -- 
Corn for 3 years, oats, and meadow__-_-_--.------- Terracing_____ 


Tile drainage 
Tile drainage 


Tile drainage 
Tile drainage 


Management Corn (|Soybeans| Oats Hay 3 
Bushels Bushels Bushels Tons 
Ree Pee ann eo rnwe ne ere eee 62 25 52 -2.6 
PRE ay sek ene eens Pe en vee 62 25 52 2. 6 
Pia be GED ee otal aaa es Sa OE ts ee 42 2,2 
ee eee a ena BO) [oeehese 42 2.2 
ete Sa Ee Sanne Rael Set 76 29 55 3. 2 
eet Se ae ek 68 27 50) Jeo ete o 
ee ae rt te hee 69 24 50 3. 0 
bs Sich cectlsl ena oe ee te aaa 61 22 45 |.------- 


a 


the year. If soil is suited to alfalfa, hay crop is assumed to consist 
of alfalfa and bromegrass. 

4 Yields for these soils are highly variable because complete 
drainage is seldom obtained. They are pothole soils, and they pond 


Management group 12.—Rolling, well-drained 
soils. 

Class IV.—Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. 

Subclass IVs.—Droughty soils that are suitable for 
only limited cultivation. 

Management group 13.—Soils that are low in 
fertility, or subject to wind or water erosion, 
or both. 

Subclass I[Ve.—Hilly soils that can be cultivated 
safely only if appropriate conservation practices 
are followed. 

Management group 14.—Hilly, well-drained soils 
that are moderately eroded and generally con- 
tain only a small amount of organic matter. 

Class V.—Soils that have little or no erosion hazard but 
have other limitations impractical to remove that limit 
their use largely to grazing, pasture, woodland, or 
wildlife. 

Subclass Vw.—Wet soils that are not suitable for 
cultivation without artificial drainage and protec- 
tion from overflow. 

Management group 15—Soils of the bottom 
lands that are subject to flooding. 

Class VI.—Soils that have severe limitations that make 
them generally unsuitable for cultivation and limit 
their use largely to grazing, woodland, or wildlife. 

Subclass VlIe.—Soils that erode readily but, under 
careful management, are fairly well suited to trees 
or pasture. 

Management group 16.—Steep, erodible soils 
that have thin surface layers. 

Subclass VIs.—Droughty soils that, under careful 
management, are fairly well suited to pasture. 

Management group 17.—Rolling to hilly, sandy 
and gravelly soils that are moderately to se- 
verely eroded. 

Class VII.—Soils that have very severe limitations that 
make them unsuitable for cultivation and restrict their 
use largely to grazing, woodland, and wildlife. 


after heavy rains unless excellent surface drainage has been installed’ 
The soils are potentially productive, however, except for the Orio 
soils, and average yields of 45 to 75 bushels can be expected if 
flooding is controlled. 


Subclass VIIe.—Soils that are steep, or - severely 
eroded, or both. 
Management group 18.—Hilly and steep soils. 


Management groups 


A management group consists of soils that require 
about the same kind of management. The soils in any 
one group have hazards of the same degree and kind and 
respond in about the same way. 


MANAGEMENT GROUP 1(D 


Management group 1 consists of level and nearly level 
soils that have few limitations that restrict their use. 
They can be cultivated without special practices. The 
soils are— 

Garmore silt loam. 

Kato loam, deep over sand and gravel, 0 to 2 percent slopes. - 

LeSueur loam. ° 

Nicollet loam. 

Plattville loam. 

Terril loam, 0 to 2 percent slopes. 

Truman silt loam, 0 to 2 percent slopes. 

Waukegan loam, deep over sand and gravel, 0 to 2 percent 
slopes. 

These soils are well drained to imperfectly drained. 
They are permeable to a depth of several feet and have a 
large capacity for holding water that plants can use. 
They are well supplied with organic matter. Tilth is 
very good and is easy to maintain. All these soils are 
good to excellent for crops and pasture. 

Use and management.—The soils in this group are well 
suited to frequent row cropping. Although row crops 
can be grown almost every year, a suitable rotation is 3 
years of row crops, 1 year of a small grain, and 1 year 
of meadow. If the soils are heavily fertilized, an alterna- 
tive rotation is 8 years of corn and a year of small grain 
with a legume interplanted for green manure. 

Good crop yields are obtained without fertilizer, but, 
for maintaining high yields under intensive use, fertilizer 
is needed. The response to fertilizer is good because suffi- 
cient moisture is held in the soils. Plants have the mois- 
ture needed to utilize the plant nutrients applied, and 
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high yields can be obtained. Nitrogen is needed for corn 
that does not follow a legume crop. The amounts of 
lime and fertilizer to be applied should be based on the 
results of soil tests. 

Although these soils can be farmed without artificial 
drainage, some of them have a slight drainage problem 
in years of high rainfall. In these years, tile drains help 
to maintain yields, 

Erosion is not ordinarily a problem. Nevertheless, un- 
der intensive row cropping, it may be best to contour the 
long slopes. 

If corn is to be planted in spring, these soils are usu- 
ally plowed the preceding fall. This subjects the soils 
to wind erosion. Leaving a plowed surface rough and 
leaving strips of vegetation unplowed help to reduce wind 
erosion. 


MANAGEMENT GROUP 2(Ilw) 


Management group 2 consists of fertile bottom-land 
soils that are poorly and imperfectly drained. These 
soils are suitable for frequent row cropping. The soils 
are— 

Colo silt loam. 
Colo silty clay loam. 
Huntsville silt loam. 

These level to nearly level soils are occasionally flooded, 
but the hazard varies from area to area. The soils hold 
a large quantity of water available for plants but have 
moderate to moderately slow permeability. They erode 
only along channels where banks are cut. 

The soils of this group are neutral to slightly acid. 
They are fairly well supplied with plant nutrients and 
are very productive if flooding is controlled and good 
drainage is provided. 

Use and management.—These soils are easily worked, 
and good tilth is easily maintained. Although they are 
suitable for many different crops, corn and soybeans are 
the chief crops grown. 

Tf complete fertilizer is applied, row crops can be 
grown several years in succession without depleting the 
soils. In most areas, however, a suitable rotation consists 
of 8 years of row crops and 1 year of a small grain with 
a legume interplanted for green manure, or 3 years of 
row crops, 1 year of small grain, and 1 year of meadow. 

Nitrogen is needed for corn that does not follow a le- 
gume. Phosphorus is especially needed for legume-and- 
grass hay and pasture. The response to potassium is 
good. , 

In most areas of these soils, drainage is needed. Tile 
drains function well if outlets are large enough and are 
not submerged in periods of high rainfall. 


MANAGEMENT GROUP 3(IIw) 


The soils in management group 3 are dark colored and 
level to nearly level. They are poorly drained and im- 
perfectly drained but are well suited to frequent row 
cropping if artificially drained. The soils are— 

Colo-Terril complex, 1 to 5 percent slopes. 

Dundas silty clay loam. 

Marshan silty clay loam, deep over sand and gravel. 
Marshan silty clay loam, moderately deep over sand and 


gravel, 
Okoboji silt loam, imperfectly drained variant. 


Webster silty clay loam. 
Webster silty clay loam, calcareous variant. 

These soils are wet and generally need artificial drain- 
age. They have a fairly large to large capacity for hold- 
ing water that plants can use. They have a medium to 
large supply of plant nutrients and organic matter. Some 
of these soils are slightly acid; some are slightly calca- 
reous; the Dundas soil is medium acid to strongly acid. 
The soils are fairly easy to work except after a long rainy 
period. 

Use and management.—Because of the smooth surface, 
high fertility, good response to fertilizer, and good wa- 
ter-holding capacity, these soils are well suited to inten- 
sive use if artificially drained. Tile work well. The Oko- 
boji variant needs surface drainage in some places. In- 
formation on drainage can be obtained from the local 
representative of the Soil Conservation Service or the 
County Extension Director, or it can be found in the Iowa 
Drainage Guide (6). 

If these soils have been adequately drained, they are 
suited to corn, soybeans, oats, legumes, grasses, and most 
other farm crops. A suggested rotation is 3 years of row 
crops, 1 year of small grain, and a year of meadow; or 3 
years of row crops and 1 year of a small grain with a le- 
gume interplanted for green manure. Undrained areas 
not used for grain are ordinarily suitable for birdsfoot 
trefoil and bluegrass. 

These soils are usually plowed in fall because wetness 
may delay work in spring. Although fall plowing sub- 
jects the soils to wind erosion in winter and early in 
spring, corn yields are higher than when the soils are 
plowed in spring. The freezing and thawing or wetting 
and drying produce more favorable tilth in fall-plowed 
soil than in spring-plowed soil, and a better seedbed can 
be prepared. Leaving crop residues on the surface or 
leaving unplowed strips across a field helps to reduce 
wind erosion. 

All of these soils respond well to fertilizer and produce 
high crop yields. They are deficient in available phos- 
phorus and potassium. Nitrogen should be applied to 
corn that does not follow a legume crop. 

These soils are somewhat slow to warm up in spring. 
When they are to be planted to corn, it is best to apply a 
starter fertilizer. This is best done with an attachment 
on the planter. 

In some places runoff accumulates and grassed water- 
ways are needed. Other erosion control practices are un- 
necessary. 

MANAGEMENT GROUP 4(IIw) 

Management group 4 consists of nearly level, poorly 
drained, “high-lime” soils. They are suitable for fre- 
quent row cropping if heavily fertilized. They are— 

Harpster loam. 
Harpster loam, sand and gravel substratum. 
Harpster silt loam. 

These soils occur in both large and small areas. In 
plowed fields that are dry on the surface, they appear dis- 
tinctly grayer than the surrounding soils. They are mod- 
erately high to high in organic matter and very low in 
available phosphorus and potassium. The low availa- 
bility of phosphorus is related to the high lime content, 
and the low availability of potassium is related to the 
high lime content and the poor drainage. These soils 
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have a large capacity for holding water that plants can 
use. 

Use and management.—These soils are suited to corn, 
soybeans, oats, legumes, grasses, and most other farm 
crops. A suitable rotation is 3 years of row crops and a 
year of small grain followed by meadow, or 3 years of 
row crops and a year of oats with a legume interplanted 
for green manure. Small areas of these soils are cropped 
along with the surrounding soils. 

Unless the soils are heavily fertilized, corn yields are 
commonly 30 bushels per acre lower than on the adjacent 
soils. Large amounts of phosphate and potash fertilizer 
are needed if high yields are to be obtained under inten- 
sive cropping. Nitrogen is especially needed for corn that 
does not follow a good legume crop. Legumes respond 
well to phosphate fertilizers. The amount of fertilizer 
apphed should be based on soil tests. No lime should 
be applied. 

Because the soils do not contain enough iron for soy- 
beans, the leaves commonly turn yellow when the plants 
are only a few inches high. The iron deficiency can be 
corrected by repeated foliar spraying with a ferrous sul- 
fate solution. 

These soils need drainage, and tile work well. Erosion 
control practices are not needed. 


MANAGEMENT GROUP 5(IIs) 


Management group 5 consists of nearly level to undu- 
lating soils that are slightly droughty and low in fertil- 
ity. The soils in this group are— 

Ankeny sandy loam, 2 to 5 percent slopes. 

Copas loam. 

Farrar fine sandy loam, 2 to 5 percent slopes. 

Kato loam, moderately deep over sand and gravel, 0 to 2 per- 
cent slopes. 

Kato loam, moderately deep over sand and gravel, 2 to 5 per- 
cent slopes. 

Lamont fine sandy loam, 2 to 5 percent slopes. 

Waukegan loam, moderately deep over sand and gravel, 0 to 2 
percent slopes, 

Waukegan loam, moderately deep over sand and gravel, 2 to 5 
percent slopes. 

These soils are only moderately productive. They con- 
tain a small to medium amount of organic matter. They 
are mostly medium acid to slightly acid. They do not 
hold a large amount of moisture for plants. At times 
the Kato soils are slightly wet. 

Use and management.—These soils are suitable for 
corn, soybeans, oats, alfalfa, and hay and pasture. Crop 
yields are normally only moderate and are rather low in 
dry seasons. Thinner stands of corn should be planted 
than on less droughty soils. Suggested for these soils is 
a year each of a row crop, a small grain, and meadow, or, 
if sloping soils are contoured, 2 years of row crops, a year 
of small grain, and a year of meadow. This group of 
soils may be more profitably used for forage crops than 
grain crops. 

Droughtiness and low fertility are the major manage- 
ment problems. For best yields, these soils need organic 
matter in the form of barnyard manure or crop residues, 
and lime as well as fertilizer to supply the needed plant 
nutrients. The amounts to be applied should be based on 
soil tests. Heavy applications of fertilizer are not advis- 
able, because the soils are droughty. The response to 
light applications is fairly good. 


On the sandier soils of this group, wind erosion is 
sometimes severe and blowing sand may damage young 
plants. Crop residues left on the surface help to reduce 
damage by wind erosion. These soils are easy to work. 
They do not need artificial drainage. 


MANAGEMENT GROUP 6(IIe) 


Management group 6 consists of dark colored and mod- 
erately dark colored, undulating soils that are well 
drained and imperfectly drained. These soils are very 
productive. They are— 

Clarion loam, 2 to 5 percent slopes. 

Clarion loam, 2 to 5 percent slopes, moderately eroded. 

Clarion loam, thin solum, 2 to 5 percent slopes. 

Hayden loam, 2 to 5 percent slopes. 

Kato loam, deep over sand and gravel, 2 to 5 percent slopes. 

Lester loam, 2 to 5 percent slopes. 

Terril loam, 2 to 5 percent slopes. 

Truman silt loam, 2 to 5 percent slopes. 

Waukegan loam, deep over sand and gravel, 2 to 5 percent 
slopes. 

The surface layers are friable. The subsoils are perme- 

able, and the movement of air and water is usually good. 
These soils can hold a large amount of water available 
for plants. Most of them are neutral to slightly acid. 
Some of the soils have somewhat irregular slopes. The 
soils vary considerably in their content of organic matter. 
On the whole, they contain a moderately large amount 
of plant nutrients. They have good tilth. 
_ Use and management.—Because of rather high fertil- 
ity, good tilth, favorable moisture relations, and gentle 
slopes, these soils are well suited to corn, soybeans, and 
oats. They are also well suited to alfalfa, red clover, 
bromegrass, orchardgrass, and other hay and pasture 
plants. Suggested rotations are the following: With con- 
touring, 3 years of row crops, a year of small grain, and 
a year of meadow; without contouring, 2 years of row 
crops, a year of small grain, and 2 years of meadow. 

Runoff causes some erosion on the stronger slopes if 
they are cultivated up and down hill. Unless meadow 
crops are grown 2 years out of 5, cultivation should be 
on the contour. Contouring is difficult on some of the ir- 
regular slopes. Tile drainage is seldom needed. 

Phosphate and potash fertilizers are needed on these 
soils for all crops. Nitrogen is ordinarily needed for corn 
that does not follow a good legume-grass meadow. Hay- 


- den and Lester soils are less well supplied with nitrogen 


than the other soils in the group. Lime needs are vari- 
able. The amounts of lime and fertilizer applied should 
be based on soil tests. 


MANAGEMENT GROUP 7(IIIw) 


Management group 7 consists of poorly drained and 
very poorly drained soils that are in nearly level areas 
and depressions. These soils are moderately productive. 
They are— 


Ames loam. 

Cullo silty clay loam. 
Glencoe silty clay loam. 
Okoboji silt loam. 

Orio fine sandy loam. 
Rolfe loam. 

Wabash silty clay. 
Wacousta silt loam. 
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Most of these soils are in potholes, or landlocked de- 
pressions, that are frequently flooded after heavy rains. 
Runoff is slow. Except for the Orio soil, all the soils 
have a large capacity for holding water available for 
plants. They have firm or very firm subsoils, which are 
moderately slowly to very slowly permeable. They are 
mildly alkaline to strongly acid. 

Use and management.—Except for Wabash silty clay, 
these soils are normally too wet for cultivation unless 
they are artificially drained. If they are cultivated when 
too wet, they are apt to become puddled and cloddy. If 
drained, they are suited to corn, soybeans, small grains, 
grasses, and other commonly grown farm crops. Alfalfa 
and clover ordinarily do not do well, because of wetness 
and winterkilling. No rotations are suggested for this 
management group, because most areas of these soils are 
small and are cropped along with the surrounding soils. 
Undrained areas might be seeded to wetland pasture 
grasses. 

When these soils are adequately drained, they respond 
well to lime and fertilizer, especially to potash and phos- 
phate. Nitrogen normally is needed for corn that does 
not follow a good legume crop. The Ames and Orio soils 
are less well supplied with nitrogen than the other soils 
in the group. Lime needs are variable. The amounts of 
lime and fertilizer applied should be based on soil tests. 

Barnyard manure and crop residues will help maintain 
good tilth. Erosion control is not needed. 

Tile systems do not drain the soils completely. Shallow 
surface ditches or open intakes leading to tile may reduce 
ponding. In many places it is difficult to put tile outlets 
at a sufficient depth to provide good drainage. Informa- 
tion on tile drainage can be found in the Iowa Drainage 
Guide (6). 

MANAGEMENT GROUP 8(IIIw) 
Management group 8 consists of very poorly drained, 
dark-colored, organic soils. The soils in this group are— 
Muck, moderately shallow. 
Muck, shallow. 
Mucky peat, deep. 
Mucky peat, moderately shallow. 
Mucky peat, shallow. 

These soils are in depressions that were formerly 
‘marshes, swamps, or shallow lakes. Runoff is slow. The 
substrata have moderate to slow permeability. The soils 
have a large capacity for holding water available to 
plants. They are high in organic matter and in natural 
fertility, but the balance of plant nutrients is somewhat 
poor. They may be deficient in some trace elements. 
These soils are mildly alkaline to strongly acid. Their 
surface layers are friable and have good tilth. 

Use and management.—These soils are not suited to 
cultivation until drainage is provided. If they are prop- 
erly drained, they are well suited to corn and soybeans. 
Some truck crops can be grown. These soils are some- 
what cold and slow to warm up in spring. Crops are sub- 
ject to early frost in fall; therefore, early maturing va- 
rieties of corn and soybeans are preferable. Areas that 
are only partially drained and too wet for cultivation can 
be used for permanent pasture. Undrained areas are 
suitable as wildlife habitats. 

Most of the larger areas of these soils have been 
drained by both tile and open ditches. Some areas, how- 


ever, are ponded after heavy rains. If suitable outlets 
are available, tile normally work well, but open ditches 
or open intakes leading to tile may be needed to prevent 
ponding. 

If high yields are to be obtained, phosphate and potash 
fertilizers are needed.. The amount of lime needed is 
variable and may be as much as 10 tons an acre. Minor 
elements may be deficient. 


MANAGEMENT GROUP 9(IIIs) 


Management group 9 consists of nearly level and un- 
dulating soils that are very droughty. The soils in this 
group are— 

Dickinson fine sandy loam, 0 to 2 percent slopes. 
Dickinson fine sandy loam, 2 to 5 percent slopes. 
Dickinson sandy loam, bench position, 0 to 2 pereent slopes. 
Dickinson sandy loam, bench position, 2 to 5 percent slopes. 

These soils contain only a small amount of organic mat- 
ter. They are medium acid to slightly acid. They are 
excessively drained and dry out quickly after rains. 

Use and management.—These soils are easy to work. 
Although they are droughty and low in fertility, they can 
be used for corn, grain sorghum, oats, and winter rye. 
They are also suitable for alfalfa, bromegrass, orchard- 
grass, and other hay and pasture plants. Yields are gen- 
erally low. Thinner stands of corn should be planted 
than on less droughty soils. A suggested rotation is a 
year of a row crop, a year of small grain, and a year of 
meadow. It may prove more profitable to grow grasses 
and legumes than grains. 

For best yields, apply lime and fertilizer in amounts 
based on soil tests. Because the soils are droughty, heavy 
applications of fertilizer are not economical. The re- 
sponse to light applications is good, 

Wind erosion is commonly severe, and blowing sand 
may damage young plants. Crop residues left on the sur- 
face help to reduce the damage. Water erosion on the 
stronger slopes is a serious hazard. 


MANAGEMENT GROUP 10(IIIs) 


Management group 10 consists of gently rolling, slightly 
droughty soils. The soils are medium to low in produc- 
tivity. They are— ; 

Ankeny sandy loam, 5 to 9 percent slopes. 

Farrar fine sandy loam, 5 to 9 percent slopes, moderately 
eroded. 

Lamont fine sandy loam, 5 to 9 percent slopes, moderately 
eroded. 

Waukegan loam, moderately deep over sand and gravel, 5 to 
9 percent slopes, moderately eroded. 

These soils contain a small to medium amount of or- 
ganic matter. They are mostly medium acid to slightly 
acid. They have a limited capacity for holding water 
that plants can use. 

Use and management.—These soils are easy to work. 
If they are used for crops, droughtiness, erosion, and low 
fertility are the major management problems. Corn, 
oats, and alfalfa are suitable crops. Crop yields are not 
high, even in years of above average rainfall. Fewer 
corn plants per acre should be planted than on soils that 
are less droughty. 

A suggested rotation for these soils, if they are not 
contoured, is a year of a row crop, a year of small grain, 
and 3 years of meadow. With contouring, a rotation con- 
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sisting of a year of a row crop, a year of small grain, and 
2 years of meadow is suggested. With terraces, a rota- 
tion made up of 2 years of row crops, a year of small 
grain, and a year of meadow can be used. 

For best yields, apply organic matter in the form of 
barnyard manure or crop residues. Commercial fertilizer 
and lime are also needed. The amounts to apply should 
be based on soil tests. Heavy applications of fertilizer 
are not economical, because the soils are droughty. The 
response to light applications is good. 

These soils are moderately susceptible to erosion. They 
should be contoured and terraced where feasible. Main- 
taining terraces is difficult if there is loose sand, but 
generally terraces work well on these soils. Stripcrop- 
ping may be feasible on irregular slopes. Wind erosion 
is sometimes a serious hazard, and blowing sand may 
damage young plants on the sandy loam. Crop residues 
left on the surface help to reduce the damage. 


MANAGEMENT GROUP 11(IIle) 

Management group 11 consists mostly of well-drained 
soils on gently rolling, generally short and irregular 
slopes. They are— 

Clarion loam, 5 to 9 percent slopes. 

Clarion loam, 5 to 9 percent slopes, moderately eroded. 

Clarion loam, thin solum, 5 to 9 percent slopes, moderately 
eroded. 

Colo-Terril complex, 5 to 9 percent slopes. 

Hayden loam, 5 to 9 percent slopes, moderately eroded. 

Lester loam, 5 to 9 percent slopes, moderately eroded. 

Terril loam, 5 to 9 percent slopes. , 

Truman silt loam, 5 to 9 percent slopes, mederately eroded. 

Waukegan loam, deep over sand and gravel, 5 to 9 percent 
slopes, moderately eroded. 

These soils are moderately to highly productive. Ex- 
cept for Terril loam, 5 to 9 percent slopes, and Colo- 
Terril complex, 5 to 9 percent slopes, they are well 
drained. They have a large capacity for holding water 
that plants can use; have a small to medium supply of 
organic matter; and, for the most part, are slightly acid. 

Use and management.—Ordinarily, these soils are easy 
to work. Because of good tilth, high fertility, and fa- 
vorable moisture relations, they are suitable for corn and 
oats, and for alfalfa, bromegrass, orchardgrass, and other 
hay and pasture plants. Unless erosion can be controlled, 
however, their use for cultivated crops is limited. If the 
soils are not contoured, a suggested rotation is a year of 
a row crop, a year of small grain, and 4 years of meadow. 
A suggested rotation for contoured soils is a year of a 
row crop, a year of small grain, and 2 years of meadow. 
If the soils are terraced, row crops can be grown for 2 
years and followed by a year of small grain and a year of 
meadow. 

These soils erode readily if cultivated. Contouring 
and terracing will reduce runoff and soil loss. Irregular 
slopes that are not contoured or terraced ought to be used 
for meadow longer than areas that are contoured and 
terraced. 

All the soils generally need phosphate and potash fer- 
tilizers for all crops. They need nitrogen fertilizer for 
corn that does not follow a good legume-grass meadow. 
Lime needs are variable. The amounts of lime and ferti- 
lizer to apply should be based on soil tests. 


MANAGEMENT GROUP 12(IHe) 


Management group 12 consists of rolling, well-drained 
soils on slopes that are mostly short and irregular. The 
soils in this group are moderately productive. They 
are— 

Clarion loam, 9 to 15 percent slopes, moderately eroded. 
Hayden loam, 9 to 15 percent slopes, moderately eroded. 
Lester loam, 9 to 15 percent slopes, moderately eroded. 
Storden loam, 9 to 15 percent slopes, moderately eroded. 
Truman silt loam, 9 to 15 percent slopes, moderately eroded. 

These are light colored to moderately dark colored 
soils. Except for the Storden loam, they are medium 
acid. They hold a large quantity of water available for 
plants. 

Use and management.—The soils of this group are easy 
to work, Their medium fertility, moderately good tilth, 
and favorable moisture relations make them suitable for 
corn and oats, a8 well as for alfalfa, bromegrass, orchard- 
grass, and other hay and pasture crops. The strong slopes 
limit cultivation, unless erosion can be controlled. 

These soils erode readily if cultivated. They should 
be contoured and terraced wherever possible to reduce 
soil losses. Suggested rotations: Without contouring, a 
year of small grain and 3 years of meadow; with contour- 
Ing, a year of a row crop, a year of small grain, and 3 years 
of meadow; with terraces, 2 years of row crops, a year of 
small grain, and 2 years of meadow; with stripcropping, 
a year of a row crop, a year of small grain, and 2 years 
of meadow. 

Ordinarily, all crops grown on these soils need phos- 
phate and potash fertilizers. Phosphate fertilizer is espe- 
cially needed on the Storden loam. Nitrogen is generally 
needed for corn that does not follow an excellent legume- 
grass meadow. Lime needs are variable. Base the appli- 
cation of lime and fertilizer on soil tests. For high 
yields, fertilization must be moderately heavy. 


MANAGEMENT GROUP 13(IVs) 


Management group 18 consists of mostly gently rolling 
to rolling, droughty soils that are of limited use for cul- 
tivated crops. These soils are low in productivity. They 
are— , 

Dickinson fine sandy loam, 5 to 9 percent slopes, moderately 
eroded. 

Dickinson sandy loam, bench position, 5 to 9 percent slopes, 
moderately eroded. 

Farrar fine sandy loam, 9 to 15 percent slopes, moderately 
eroded. 

Lakeville gravelly loam, 5 to 9 percent slopes, moderately 

eroded. 

Lamont fine sandy loam, 9 to 15 percent slopes, moderately 
eroded. 

Sogn loam, 2 to 5 percent slopes. 

Waukegan loam, moderately deep over sand and gravel, 9 to 
15 percent slopes, moderately eroded. 

These soils are medium acid and low in plant nutrients. 
They absorb moisture well, but they are droughty be- 
cause they are sandy or are underlain by sand, gravel, or 
bedrock. 

Use and management.—These soils are easy to work, 
though their usefulness is limited by droughtiness and 
low fertility. They are probably best for permanent hay 
or pasture. Alfalfa, bromegrass, and orchardgrass are 
suitable plants. Corn and oats are grown, but yields are 
not high. If the soils are stripcropped, a rotation sug- 
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gested is a year of a row crop, a year of small grain, and 
2 years of meadow. This rotation is suitable for the 
Sogn soil without erosion control practices. If the soils 
are terraced, a suitable rotation is a year of a row crop, 
a year of small grain, and a year of meadow. 

Unless these soils are contoured and terraced, they 
erode readily if planted to row crops. Sometimes wind 
erosion is severe, and blowing sand may damage young 
plants on the sandy loams. Crop residues left on the 
surface help to reduce the damage. 

These soils respond well to light applications of fer- 
tilizer. Apply lime and fertilizer according to needs 
shown by soil tests. Heavy fertilization is not economi- 
cal, because the soils are droughty. 


MANAGEMENT GROUP 14(IVe) 


Management group 14 consists of well-drained, hilly 
soils that are moderately productive. The soils in this 
group are— 

Clarion loam, 15 to 20 percent slopes, moderately eroded. 

* Hayden loam, 15 to 20 percent slopes, moderately eroded. 
Lester loam, 15 to 20 percent slopes, moderately eroded. 
Storden loam, 15 to 20 percent slopes, moderately eroded. 
Truman silt loam, 15 to 20 percent slopes, moderately eroded. 

Most of these soils are low in organic matter and avail- 
able phosphorus. They can hold a large amount of water 
that plants can use. Runoff is rapid. Generally the 
hazard of erosion is severe. 

Use and management.—Strong slopes limit these soils 
for cultivation. They are probably best used for semi- 
permanent hay or pasture, or for rotations in which row 
crops are grown no oftener than 1 year in 5 or 6. The 
actual length of the rotation depends on the management 
practiced. Alfalfa, bromegrass, orchardgrass, and other 
hay and pasture plants are well suited. A long-lived 
variety of alfalfa is best. Corn and oats can be grown, 
but yields are not high. 

If the soils are stripcropped, a suggested rotation is a 
year of a row crop, a year of small grain, and 4 years of 
meadow. If the soils are terraced, a rotation made up 
of a year of a row crop, a year of small grain, and 3 years 
of meadow is suggested. 

Because these soils erode readily if row cropped, they 
need to be cultivated on the contour. Terraces are im- 
practicable on the stronger slopes, but they can be used 
in some areas. 

Fertilizer should be applied in amounts that are based 
on soil tests. 

MANAGEMENT GROUP 15(Vw) 

In management group 15 are poorly drained and im- 
perfectly drained soils and a land type, all of which are 
on nearly level bottom lands. The soils are— 

Alluvial land. 

Colo silt loam, channeled. 

Colo silty clay loam, channeled. 
Huntsville silt loam, channeled. 
Wabash silty clay, channeled. 

Sediment is deposited on these soils during occasional 
floods, and they are cut up by oxbows and other stream 
channels. The soils of this group are well supplied with 
plant nutrients and organic matter. 

Use and management.—These soils are potentially good 
cropland, but, unless flooding is controlled, artificial 


drainage is provided, and stream channels are straight- 
ened, they are seldom suitable for cultivation. They are 
probably best used for pasture. In most areas it is gen- 
erally worth while to improve pastures. The amounts of 
fertilizer to apply should be based on soil tests. Canary- 
grass is suitable where silt is deposited and where water 
is apt to stand for several days. Birdsfoot trefoil is 
suitable for all areas except those that are timbered, those 
on which water stands for long periods, and those where 
siltation is heavy. A mixture of bluegrass and birdsfoot 
trefoil provides excellent pasture and usually can be es- 
tablished without great difficulty. 


MANAGEMENT GROUP 16(VIe) 


Management group 16 consists of steep soils that are 
suitable for pasture or trees. These soils are low in pro- 
ductivity. They are— 

Clarion loam, 20 to 30 percent slopes, moderately eroded. 
Lester soils, 20 to 30 percent slopes. 
Storden loam, 20 to 30 percent slopes, severely eroded. 

All of these soils erode readily if they are cultivated. 
They are generally low in available nitrogen, in avail- 
able phosphorus, and in organic matter. The moisture- 
holding capacity is fairly good, but the amount of avail- 
able moisture may be limited because of rapid runoff. 

Use and management.—The use of these soils is lim- 
ited by strong slopes or eroded condition. They are not 
suitable for grain. They are best used for pasture or 
trees. If they are used for pasture, alfalfa and brome- 
grass are the best plants. The alfalfa grown should be a 
long-lived variety. In most places it is practical to im- 
prove pastures by reseeding with an alfalfa-bromegrass 
mixture. Preparing a seedbed on the steep slopes is diffi- 
cult, and farm machinery should be operated carefully. 

Phosphate fertilizer is needed in most areas. The 
application of fertilizer or lime should be based on soil 
tests. 

Areas used for producing timber should not be grazed. 
Undesirable trees ought to be cut to allow better growth 
of desirable trees. 


MANAGEMENT GROUP 17(VIs) 


Management group 17 consists, of rolling to hilly soils 
that are droughty and low in productivity. They are— 
Dickinson fine sandy loam, 9 to 15 percent slopes, moderately 
eroded. 
Dickinson fine sandy loam, 15 to 20 percent slopes, severely 
eroded. 
Dickinson sandy loam, bench position, 9 to 15 percent slopes, 
moderately eroded. 
Lakeville gravelly loam, 9 to 20 percent slopes, moderately 
eroded. 
Lamont fine sandy loam, 15 to 20 percent slopes, moderately 
eroded. 

These soils have a low moisture-holding capacity. They 
erode easily if cultivated. They are generally low in 
available nitrogen and phosphorus and low in organic 
matter. 

Use and management—The use of these soils is lim- 
ited by strong slopes and droughtiness. They are not 
suitable for grain. They are best used for pasture or, 
perhaps, trees. Bluegrass can be grown, but a mixture 
of bromegrass and a long-lived variety of alfalfa will 
give better yields. Establishing new seedings may be 
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difficult because of the sandy texture. Tillage practices 
that leave crop residues on the surface and the addition 
of strawy manure after seeding will help protect young 
plants from damage by blowing sand and will tempo- 
rarily increase the moisture-supplying capacity. Graz- 
ing should be controlled, to help maintain good stands of 
pasture plants. 

Phosphate fertilizer will be needed in most areas. The 
application of fertilizer or lime should be based on soil 
tests. 

Alternative uses for these soils are timber and wildlife. 


MANAGEMENT GROUP 18(VIIe) 


Management group 18 consists of hilly and steep up- 
land soils that are subject to severe erosion if unpro- 
tected. They are suitable for use as woodland and for 
limited use as pasture. These soils are low in produc- 
tivity. They are— 

Clarion loam, 30 to 50 percent slopes. 

Hayden soils, 20 to 50 percent slopes. 

Lester soils, 30 to 50 percent slopes. 

Storden loam, 30 to 50 percent slopes, severely eroded. 

All these soils are subject to erosion. They are low in 
nitrogen, in available phosphorus, and in organic matter. 

Use and management—The use of these soils is lim- 
ited by their steep slopes, sandy nature, or eroded condi- 
tion. They are not suitable for grain but are suitable 
for alfalfa, bromegrass, or birdsfoot trefoil. They are 
best for permanent pasture or trees. Renovating pas- 
tures by using ordinary farm equipment is almost im- 
possible. Slopes that are too steep to be worked with 
ordinary farm equipment might be renovated by using 
crawler-type tractors. Grazing should be restricted to 
maintain a good growth. Woodland should not be grazed. 
These soils can also be used as wildlife habitats. 


Formation, Classification, and 
Description of Soils 


This section discusses soil genesis and morphology and 
the classification of the soils of Humboldt County by 
great soil groups. It presents detailed descriptions of 
soil profiles at specific locations and presents laboratory 
data on selected soils. 


Soil Genesis and Morphology 


Soil genesis is the mode of origin of the soil, with spe- 
cial reference to the processes responsible for the devel- 
opment of the solum, or true soil, from the parent 
material. 

Morphology is the physical constitution of the soil, 
including the texture, structure, consistence, color, and 
other physical and chemical properties of the horizons 
that make up the soil profile. 

The kind of soil that develops depends on the inter- 
action of parent material, climate, relief, vegetation, and 
time. These combined factors affect soil formation and 
give the soil distinct horizons. During the process of soil 
formation, minerals disintegrate, new minerals and new 
chemical compounds form, organic matter accumulates 
and decomposes, and materials in suspension and solution 
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move downward in the soil and are partly removed by 
drainage water. 

Soil morphology in Humboldt County is expressed by 
both faint and prominent horizons. The Storden, Clarion, 
Nicollet, Webster, and Glencoe soils have faint horizons. 
The Rolfe, Orio, Ames, and Cullo soils have prominent 
horizons. Soils that have intermediate horizonation are 
the Hayden, Dundas, and LeSueur. Some soils have a 
marked difference between the texture of the solum and 
the texture of the underlying D horizon. These soils are 
the Farrar, Waukegan, Kato, Marshan, and Dickinson, 
bench position. 

Horizon differentiation in the soils of Humboldt 
County is the result of one or more of the following 
processes: (1) Accumulation of organic matter; (2) 
leaching of calcium carbonates and bases; (3) formation 
and translocation of silicate clay minerals; (4) reduction 
and transfer of iron; and (5) a process not entirely 
understood but considered to be accumulation of calcium 
carbonates. Most of the soils have been affected by two 
or more of these processes. 

Most soils in Humboldt County have some organic 

matter accumulation, which forms an A, horizon. The 
A, horizons in the organic soils of Humboldt County are 
20 to 60 percent organic matter. Most of the soils that 
developed under prairie vegetation in Humboldt County 
are relatively high in organic matter, compared with soils 
that developed under prairie in other regions. Some of 
the mineral soils that are high in organic matter (domi- 
nantly humus) are the Glencoe, Nicollet, Webster, Oko- 
boji, Wacousta, Wabash, and Colo soils. They have thick 
A, horizons. The Lamont, Hayden, Orio, and Lakeville 
soils have faint, thin A, horizons. Many soils in this 
county are intermediate in content of organic matter. 
; Leaching of calcium carbonates and bases has occurred 
in many soils in this county. It has taken place, gen- 
erally before and during the translocation of silicate clay 
minerals, in all the Gray-Brown Podzolic soils, Bruni- 
zems, and Planosols. Most of the soils in Humboldt 
County—for example, the Clarion, Nicollet, and Webster: 
soils—are only slightly leached, and leaching has not 
greatly affected horizon differentiation. The Rolfe, Orio, 
Ames, Hayden, and Dundas soils generally have more 
strongly leached profiles and an evident accumulation of 
silicate clays in the B horizon. 

There is an accumulation of carbonates in the surface 
soils and subsoils of the Harpster soils and of Webster 
silty clay loam, calcareous variant. The horizonation is 
faintly expressed in these soils. The calcium carbonate 
equivalent of the Harpster soils ranges from 10 to 40 
percent but is dominantly 15 to 25 percent. The accu- 
mulation of calcium carbonates in similar soils has been 
studied by Redmond and McClelland (10). 

The translocation of silicate clay minerals has contrib- 
uted to prominent horizonation in the Rolfe, Orio, Hay- 
den, Ames, and Dundas soils. The B horizons generally 
have dark-colored clay coatings on the ped faces and clay 
coatings along root channels. The eluviated A, horizon 
has platy structure and is lower in clay and normally 
lighter colored than the B horizon. Leaching of bases 
and translocation of clay have been more important proc- 
esses in horizon differentiation in these soils than the 
accumulation of organic matter. 
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Gleying, or the process of reduction and transfer of 
iron (/7), is evident in the poorly drained and very 
poorly drained soils. The Glencoe, Webster, Marshan, 
Colo, Wabash, Harpster, and Dundas soils have gleyed 
(B,) horizons. The B, horizons are gray, which indi- 
cates the reduction and loss of iron. In some soils, there 
are reddish-brown iron concretions. The C horizons ordi- 
narily are not gleyed, and the boundary is gradual be- 
tween the gleyed B horizon and the C horizon. 


Laboratory data 


Laboratory data for profiles of 6 soils are presented 
in tables 6, 7, and 8. 


Factors of soil formation 


In the following paragraphs, the five factors of soil 
formation are discussed in relation to the soils of Hum- 
boldt County. 

Parent material—sSoils in Humboldt County have de- 
veloped in glacial till, other kinds of glacial drift, allu- 
vium, organic deposits, and wind-deposited sands. These 
soil materials are underlain at variable depths by Kinder- 
hook and Saint Louis limestone deposits. 

Humboldt County was covered by the Late Wisconsin 
glaciation. This ice sheet left a deposit of glacial drift 
10 to 60 feet thick over the bedrock. (See Physiography, 
p. 1.) The major soils that developed from glacial 
till are the Storden, Clarion, Nicollet, Hayden, Lester, 
and LeSueur. The Lakeville soils developed in morainic 
areas where sandy and gravelly knobs are surrounded by 
glacial till. The Garmore soils developed from glacial 
till in an area where limestone bedrock is at depths of 
10 to 20 feet. 

The Webster soils developed from glacial till and 
from glacial outwash or reworked glacial till overlying 
glacial till (20). The Glencoe, Okoboji, Wacousta, Orio, 
Cullo, and Rolfe soils (77) developed from glacial 
outwash, reworked glacial till, and outwash materials, 
or, perhaps, local alluvium. (The Rolfe, Okoboji, Glen- 
coe, and Wacousta soils have been studied in detail by 
FE. M. Richlen. See table 6.) 

Within Humboldt County there is a wide range in the 
texture of alluvium because of differences in the materials 
from which it came and in the time of deposition. Allu- 
vial soils are extensive along the major streams. The 
land type, Alluvial land, is composed of recent deposits. 
The alluvium from which the Waukegan, Kato, and Mar- 
shan soils developed is thought to have been deposited 
during and immediately after glaciation. The Hunts- 
ville, Colo, and Wabash soils developed from alluvium 
that is probably of intermediate age. 

The Muck and Mucky peat soils developed from accu- 
mulations of organic material in old lakebeds or swamps 
that supported a heavy growth of water-loving plants. 
The vegetation partly decomposed and accumulated in 
fairly thick beds under water. Ordinarily glacial drift 
lies beneath the organic material. 

Fine sands apparently blew out of the river bottoms 
onto the upland slopes. These eolian sands were de- 
posited south and east of the East Fork Des Moines River 
and the West Fork Des Moines River. The deposits 
are 2 to 20 feet thick over glacial till. In areas where this 
fine sandy material! is only 2 to 4 feet thick, the Farrar 
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soils formed. The Dickinson and Lamont soils formed 
where the fine sandy material is dominantly more than 
10 feet thick. 

Vegetation.—Most of the soils of Humboldt County 
formed under prairie grasses; some formed under for- 
ests composed chiefly of oak, maple, ash, and elm; and 
some under transitional prairie-forest vegetation. The 
vegetation in potholes and other depressions was sedges, 
cattails, rushes, and other similar plants. These plants 
may not have been the dominant ones all the time since 
the last glaciation. Lane (7) studied the pollen in soil 
taken from a peat bog in the northern part of Iowa. 
These studies revealed that pollen, from the base of the 
soils upward, was that of (1) spruce, (2) fir with spruce 
and birch, (8) birch with fir and oak, (4) oak and 
grasses, and (5) grasses of distinctly arid type. 

Recent studies on the influence of vegetation on soils 
that are similar to those in Humboldt County were made 
by Cardoso,® Green (3), and McCracken.” 

Climate.—Available information indicates that the 
soils in Humboldt County have been developing under a 
ty eine subhumid climate for the last 5,000 years 

14). 

Lane (7) assumes that the succession of vegetation is 
due to changes in climate. From the successions of vege- 
tation, Lane infers three shifts in climate, namely, (1) 
warming conditions with a change from coniferous to 
deciduous forms, (2) gradual desiccation of climate just 
prior to the appearance of grasses, and (3) continued 
grassland climate, including a second dry period. 

The Brunizem and Wiesenboden (Humic Gley) soils 
of Humboldt County do not have morphological char- 
acteristics that indicate that they may have been for- 
ested at one time. 

Time.—Radiocarbon studies by Ruhe and Scholtes (15) 
indicate that the vegetation and climate, as reported by 
Lane, occurred less than 11,000 years ago. These studies, 
and the landscape forms that resulted from glaciation, 
indicate that the soils in Humboldt County, with cor- 
relative temperatures and moisture regimes of approxi- 
mately 11,000 to 5,000 years ago, were conducive to forest 
vegetation. Since that time this area has been in an en- 
vironment favorable for prairie.’ A previous cycle of 
forest influence is not indicated in the morphology of the 
Brunizems and Wiesenbodens in Humboldt County. 

Topography—Topography is an important factor in 
soil formation because of its effect on drainage, runoff, 
and erosion. On the whole, the topography of Humboldt 
County is geologically immature, as evidenced by the 
large number of potholes and other depressions and by 
the absence of minor upland streams. Areas adjacent to 
the major streams are dissected but have very little head- 
ward extension. Most of Humboldt County is nearly 
level to rolling. A high percentage of the soils in the 
nearly level areas are poorly drained. A high percentage 
of the soils in the rolling areas are well drained. 


*CarDOsO, J. SEQUENCE RELATIONSHIPS OF CLARION, LESTER, AND 
HAYDEN SOIL CATENAS. Unpublished Ph. D. thesis. Iowa State 
University Library, Ames. 1957. 

7McCrackKEN, R. J. SOIL CLASSIFICATION IN POLK COUNTY, IOWA. 
Unpublished Ph. D. thesis. Iowa State University Library, Ames. 
1956. 


HUMBOLDT COUNTY, IOWA 


The thickness and color of the A horizon of the Stor- 
den, Clarion, and Nicollet soils are directly related to 
topography. The A horizon becomes thicker and darker 
colored as the slopes become less steep. The Storden 
soils are on the steepest slopes, the Clarion on the inter- 
mediate slopes, and the Nicollet on nearly level topog- 
raphy. The thickness of the solum also increases, from 


47 


Storden to Clarion to Nicollet. The Webster and Glencoe 
soils are also a part of the topographic sequence. The 
Webster soils are nearly level and the Glencoe soils are 
in depressions. Drainage is also directly related to the 
slope; the Storden soils are well or excessively drained, 
the Glencoe are very poorly drained, and the Nicollet 
soils are nearly optimum in natural drainage. 


Taste 6.—Laboratory daia for profiles of Rolfe silt loam, Okoboji silt loam, Glencoe silty clay loam, and Wacousta 
silt loam, Humboldt County, Iowa? 


[Absence of figure means percentage not determined] 


Size of particles (in microns) 
Total Capil- 
Horizon designation Depth pH Total Total Bulk pore lary 
Sand Coarse Fine Clay nitrogen! carbon | density | space | porosity 
(> 50) silt silt (<2) 
(20 to 50)| (2 to 20) 

Rolfe silt loam (P-521): Inches Percent Percent Percent Percent Percent Percent Percent Percent Percent 
Apetesnens coco se oem to 17.0 23. 8 33. 2 26. 0 6.3 0. 341 4, 36 1.0 57. 1 44,7 
get oes ete) (Sot Boe 9 to 16 23.5 23. 5 38. 2 14.8 5.8 . 055 1. 00 1. 4 44.7 38. 3 
Ag-Bate een cere swewaade 16 to 20 18. 5 22, 4 33. 0 26. 1 6. 0 . 054 p18 Weta ee cel se et | yee 

Piswssusecs weet es 20 to 26 17. 2 16. 3 23. 2 43. 3 6.1 . 066 . 66 1, 37 42.9 40. 4 
eyo esos besos tee 26 to 29 32. 5 13. 4 15. 9 38, 2 6.4 . 047 Pes ties ie ae, encase eee | Erm en mee 
get ele oo 29 to 36 27. 2 10. 2 20. 0 42. 6 6.7 . 042 Mod: |paeenmsaleoeos oss nego ou es 
gine eee seesesce 36 to 41 45. 0 9.8 15.5 29. 7 6. 9 . 031 . 24 1.49 41.2 40. 3 
G89 ea ortiae ape th as 41 to 48 44.0 15. 2 16.1 29. 0 7.0 . 029 Soi Ne ye teste cee Wee tet UN Soe A 
pee ee ee 48 to 55 46. 3 12.9 17.8 23. 0 7.4 . 024 -18 1.47 44,9 40. 5 
Pee seohes sess Sees 55 to 62 61.5 13.5 16. 8 18, 2 7.9 . 006 04 faseeeecel eee sceudlecsauce: 

Okoboji silt loam (P-523): 
ya ee een ee Oto 5 8.4 22.4 40. 3 28.9 74 . 559 4. 60 Bhd eee tales ie ee 
Fae nae ee ee 5 to 10 8.3 23. 0 40. 1 28. 6 7.5 . 567 4. 70 BO! eee eo uae kes 
Bisnteeseec becca echoes! 10 to 16 6.8 23. 0 38. 1 32. 1 7.5 . 555 4. 60 . 84 63. 6 53. 5 
Boi ec kate misc Moth hk 16 to 21 6. 2 20. 1 38. 9 34. 8 7.3 . 246 1. 67 1.01 56. 9 43. 8 
Bip as ceed tees acti 21 to 26 2.7 18. 8 41.3 37. 2 7.3 . 203 1.14 BDO hee thon ere 
Bee eS ee 26 to 30 3.5 19.1 41.8 35. 6 7.4 . 203 . 98 De DA oo. beets ote ne a 
Oise csc cee heSoaden 30 to 34 1.6 19.5 44, 6 34, 3 7.5 . 068 (O20 Nees eee son a heculieec twee 
Cyn se eon eok weed. 34 to 42 15 27.1 44, 3 27.1 7.5 . 042 DOH ee et oe eel eee 
C9 Be ee dels Ly 42 to 49 5. 4 26. 1 42.5 26. 0 7.6 . 033 15) occ ctw eect eee eee’ 

Glencoe silty clay loam 

(P-524): 
Aposceob Laws cee cou Oto 7 8. 6 22.8 34. 0 34. 6 7.0 . 479 O02 Soswewt |e cee os bee ee 
Altec sete Cemwooctaeemee 7 to 11 8.7 22. 9 33. 4 35. 0 7.0 . 456 5, 28 i oe 0 17 ae (Ree eae | ee Red 
Alpes ate hoo aes 11 to 14 10. 3 29. 3 30. 4 30. 0 7.1 . 262 2.31) 1.18 53. 6 45. 6 
AIyS ee Sie et es yee 14 to 17 11. 2 27.3 29. 5 32. 0 7.1 . 182 1,62: eho ed a et bee eS 
Dig Sear cadmas 17 to 20 8. 4 23. 0 33. 3 35. 3 71 . 142 14s ese eee pee oll oe 
BpscSksccaseusesewbews 20 to 23 6. 2 20. 0 35. 8 38. 0 7.2 . 114 DAO ed ecese | eeeen eS Soe eau 
Boiteessoss cusses 23 to 26 6.1 17.6 36. 0 40. 3 7. 2 . 106 1. 04 1. 23 51.9 44, 8 
Dope ee oN ns 26 to 30 6.0 19.4 34. 8 39.8 7.2 . 104 . 89 1. 20 52. 7 44,4 
dB Py apa tec eee es ies eee Rs 30 to 34 5.5 17. 2 37.1 40. 2 7.2 . 108 Revi W529) tetees cadet ee chad 
Byecadsoscace hese se 34 to 38 4.9 15. 9 40. 6 38. 6 7.3 . 124 . 58 Ee ae eee enn eer eee 
Brlcececieses soca! 38 to 44 4,5 15.1 41.5 38.9 7.3 . 128 AE eee k allt Ss Ne cial, 
gga Sah Bed Be 44 to 49 3.3 15.7 42.8 38. 2 7.4 . 131 pAD |e cnwecwelenceceec(cecce see 
Cos oat eine ead 49 to 56 2.9 20. 3 47.3 29, 5 7.6 . 073 HOO eae cee cece esos teks 
Wacousta silt loam (P—522): 

oe CN ee aT RNS RE Oto 8 11.2 29, 4 34. 4 25.0 7.2 . 435 3. 92 1. 05 57. 3 45. 3 
As Bites soca he oa 8 to 12 10. 0 24, 2 34. 0 31.8 7.3 . 156 1. 33 1. 36 42. 4 41.0 
Get aes eee tec e oS 12 to 20 4,3 28, 4 30. 2 37.1 7.4 . O71 . 44 1. 22 48.7 45.7 

esse esses Feces 20 to 26 3. 2 32.8 31.0 33. 0 7.7 . 039 . 23 De Nata) 2 Le Se 
Wucesomote sees soto 26 to 33 6. 6 36. 2 31.9 25. 3 8.1 . O31 18. acess see eee eee eee ok 
*RICHLEN, E. M. PROFILE CHARACTERISTICS OF DEPRESSION TOPOGRAPHY SOILS IN HUMBOLDT COUNTY, I0oWA. Unpublished master’s 


thesis. Iowa State University Library, Ames. 1957. 
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Tas.E 7.—Partial data on physical and chemical properties, Dickinson fine sandy loam, Humboldt County, Iowa * 


Size of particles (in millimeters) Exchangeable cations 
(meq./100 gm. of soil) 
Horizon designation Depth pH Sand Clay Silt 2 N 
e 
H Ca Mg K 
2to | Lto 0.5 | 0.25 0.1 0.002 
1 0.5 to to to <0.002 to 
0.25 0.1 0.05 0.05 
Inches Percent | Percent | Percent | Percent | Percent Percent Percent Percent | Percent 
Misccueceusssoe asec 0 to 10 71 0. 4 9. 4 30. 1 8.5 12.5 | 17.8 0. 3 9.9 2.2} 0.19 | 0.38 0. 14 
| 5 pee nena ae anne OE 10 to 15 6.5 5 9.8 | 21.6 | 29.7 8. 2 14.4) 15.7 li 7.4 2. 2 . 16 42 . 10 
Bosowcieesperen ete 15 to 18 5.9 4 8.5 | 21.3 | 34.3 | 10.8 13.0 | 11.5 1.4 5. 6 1.6 ek . 40 . 06 
Bye sce cue aeeeaee 18 to 30 6.1 4 6.6 | 19.7 | 42.5 | 14.0 11.4 5.3 Fey 4.7 L7 19 . 44 . 03 
Cisssce te scosteces 30 to 40 6. 2 .8 | 11.9 | 26.7 | 41.6 9.3 6.0 3. 6 1.0 2.5 1.2 . 16 . 26 . Ol 
Ogeechee ees 40 to 50 5.6 .9} 10.6 | 25.8 | 43.3 | 10.0 5.5 4.0 .8 2.4 1.0 15 . 24 . 00 
Cpe ccccweseueteoes 50 to 60 5.9 .6 7.7 | 21.6 | 48.4 ) 13.9 4.0 4.2 8 2.3 1.0 17 . 23 . 00 


eee Ce i i 
1 See PHYSICAL AND CHEMICAL PROPERTIES OF SOME IOWA SOIL PROFILES WITH CLAY-IRON BANDS (2). 


Taste 8.—Laboratory data for Webster clay loam, Humboldt County, Iowa ' 


Particle size (in millimeters) Exchangeable cations (meq./100 gm. of soil) 


Horizon Depth Total 
designation Total N? | organic 
Sand (all | Silt 0.002 Clay matter H Ca Mg K 
sizes) to 0.05 <0.002 

Inches Percent Percent Percent Percent Percent 
AS ee ceseas 0 to 8 26. 7 39. 1 34, 2 0. 404 71 2.9 32. 2 7.7 0.3 
8 to 13 27.8 38. 5 33. 7 . 887 6.4 3.5 29. 8 7.9 4 
13 to 17 29. 6 35. 6 34. 8 . 207 3.3 4.0 22. 9 71 4 
Bisevecteceuas 17 to 21 33. 0 33. 0 34. 0 . 150 1.9 4.90 20. 3 6. 0 .3 
21 to 26 38. 0 30. 3 31.7 . 109 9 3. 0 19. 0 6.4 3 
Ciaec soe we Seed 26 to 31 40. 1 31. 8 28. 1 . 082 5 4 26. 8 5.9 3 
O}eseececceuse 31 to 37 40. 2 35. 6 24, 2 . 071 3 .0 28. 5 4.6 .2 
37 to 43 36. 7 39. 3 24. 0 @) ll .0 28. 7 4.6 38 
43 to 50 36. 2 39. 2 24, 6 (3) pul .0 29. 2 4.5 3 
50 to 60 39. 9 35. 8 24.3 @) ed .0 27.2 4,7 2 


a eA ee aE, eS Oe eS nee ee 
1 See UNDERSTANDING IOWA SOILS (18). 
2 Carposo, J. SEQUENCE RELATIONSHIPS OF CLARION, LESTER, AND HAYDEN SOIL CATENAS. 
University Library, Ames. 1957. 
3 Not determined. 


Unpublished Ph. D. thesis. Iowa State 


HUMBOLDT COUNTY, IOWA 


Classification of Soils 


For the purpose of comparing the soils of Humboldt 
County with soils elsewhere, soil series with certain 
fundamental characteristics in common are grouped to- 
gether (16). 

The great soil groups of Humboldt County are Bruni- 
zems, Wiesenbodens, Planosols, Gray-Brown Podzolic 
soils, Bog soils, Regosols, and Lithosols. The soil series 
are classified into these great soil groups as follows: 


Great soil group Series 
Brunizems_.__.._-..-.--.------- Ankeny. 


Farrar. 


Nicollet. 

Truman. 

Waukegan. 

Copas. 

Huntsville. 

Okoboji, imperfectly 
drained variant. 


Brunizems that intergrade to Al- 
luvial soils. 


Plattville. 
Terril. 
Wiesenbodens.______------------ Harpster. 
Marshan. 
Wabash. 
Wacousta. 
Webster. 
Wiesenbodens that intergrade to Colo. 
Alluvial soils. Glencoe. 
Okoboji. 
Planosolss. cic ede en ethiecuace See Ames. 
Cullo. 
Orio. 
Rolfe 
Planosols that intergrade to Dundas.- 
Wiesenbodens. : 
Gray-Brown PodZzolic soils.._.._ ~~ Hayden. 
Lamont 
Gray-Brown Podzolic soils that in- Lester 
tergrade to Brunizems. LeSueur 
Bog soils _.2-0-2.6s5-4ess5055 Muck. 
Mucky peat 
Regosols. 5 cc eee chess ke Storden. 
Lithosols 252s eee sede eee cece Sogn. 


Brunizems (Prairie soils) develop under prairie vege- 
tation. They have dark-colored surface soils (A hori- 
zons) that, compared with the parent material, are rela- 
tively high in organic matter. The amount of organic 
matter decreases gradually with depth. In Humboldt 
County, the Brunizems have faint horizon differentia- 
tion, as evidenced by the gradual decrease in organic mat- 
ter from the surface soil to the subsoil and by the brown- 
ish subsoils (B horizons) with very little increase in the 
percentage of clay or other textural difference. These 
Brunizems are slightly acid at the surface to nearly neu- 
tral in the subsoil. They are commonly calcareous in the 
unweathered parent material (C horizons). 

The Brunizems in. Humboldt County are the soils of 
the following series: Ankeny, Clarion, Dickinson, Farrar, 
Garmore, Kato, Lakeville, Nicollet, Truman, and Wau- 
kegan. The Copas, Huntsville, Okoboji, imperfectly 
drained variant, Plattville, and Terril soils are Brunizems 
that intergrade to Alluvial soils. 

Wiesenbodens (Humic Gley soils) develop under poor 
natural drainage. In Humboldt County, Wiesenbodens 
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have thick, black to very dark gray A horizons, generally 
15 to 20 inches thick; slightly developed B horizons, gen- 
erally dark colored in the upper part; and gleyed hori- 
zons, commonly light olive gray and strongly mottled, 
below the middle or lower B horizons. These soils in 
Humboldt County are young soils that do not have as 
strongly expressed characteristics as Wiesenbodens else- 
where. The Wiesenbodens in Humboldt County are the 
Harpster, Marshan, Wabash, Wacousta, and Webster 
soils. The Colo, Glencoe, and Okoboji soils developed 
from alluvial material or reworked glacial material. They 
are classified as Wiesenbodens that intergrade to the Al- 
luvial group. 

Planosols have one horizon that is much higher in clay, 
more compact, or more strongly cemented than the hori- 
zon immediately above or below it. In Humboldt County, 
they develop under poor natural drainage and have gray- 
ish, leached A, horizons and strongly developed, gleyed, 
genetic-claypan B horizons. The claypan is plastic and 
only slightly pervious. 

The Planosols in Humboldt County are the Ames, Cullo, 
Orio, and Rolfe soils. The Dundas soils are Planosols 
that intergrade to Wiesenbodens. 

In Humboldt County, Gray-Brown Podzolic soils de- 
velop under forest vegetation. They have thin, light- 
colored A, horizons, brownish to grayish A, horizons, 
and brownish B horizons that have an accumulation of 
clay. They are acid throughout. Gray-Brown Podzoliec 
soils in Humboldt County are the Hayden and Lamont 
soils. Lester and LeSueur soils are Gray-Brown Podzolic 
soils that intergrade to Brunizems. 

Bog soils have mucky or peaty surface horizons and are 
underlain by gray mineral soil. They develop chiefly un- 
der swamp-forest vegetation, mostly in humid or subhu- 
mid climates. The Bog soils in Humboldt County have 
dark-brown to black, organic A horizons that are 15 to 50 
inches thick. They are underlain by gleyed, stratified, 
mineral horizons. Muck and Mucky peat are Bog soils. 

Regosols lack B horizons. The A horizons are thin. 
Few, if any, clearly expressed soil characteristics have 
developed. The parent material is unconsolidated. In 
Humboldt County, Regosols generally have steep slopes 
on which geologic erosion has nearly kept pace with soil 
development. The Storden soils are Regosols. 

Lithosols also lack B horizons, but they are underlain 
by bedrock rather than by unconsolidated parent material. 
They have thin A horizons and very little horizon dif- 
ferentiation. The only Lithosols in Humboldt County are 
the Sogn soils. 


Descriptions of Soil Series and Soil Profiles 


The soils of the county are described in this section. 
Following each series description is a description of a 
profile of at least one type of that series, at a specific 
location. The nomenclature is in accordance with that 
in the Soil Survey Manual. 


AMES SERIES 


The soils of the Ames series are Planosols that devel- 
oped under trees from friable, calcareous, Late Wisconsin 
glacial till of loam texture. They are poorly drained and 
have very slow permeability. The A, horizon ranges 
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from 3 to 6 inches in thickness. It may be loam to silt 
loam in texture and dark gray (10YR 4/1)* to very dark 
gray (10YR 3/1) in color. The A, horizon ranges from 
10 to 15 inches in thickness, from light silt loam to light 
loam in texture, and from dark gray (10YR 4/1) to gray 
(10YR 6/1) in color. The B horizon ranges from heavy 
clay loam or gritty silty clay loam to clay. 

Although ranges overlap, the Ames soils generally have 
a lighter colored A, horizon, a thicker A, horizon, and 
a finer textured B horizon than Dundas soils. 


Ames loam (SW14NE% sec. 4, T. 92 N., R. 28 W.): 


A, 0 to 5 inches, very dark gray to dark gray (10YR 3.5/1), 
dark-gray (10YR 4/1, dry), medium silt loam; moderate, 
thin, platy structure; light-gray (10YR 6/1, dry) coatings 
on plates; friable when moist; medium acid; clear 
boundary. 

An 5 to 9 inches, dark-gray (10YR 4/1), gray (10YR 5/1, 
dry), medium loam: moderate to strong, thin, platy struc- 
ture; medium acid; friable when moist; clear boundary. 

Az 9 to 16 inches, gray (10YR 5/1), light-gray (10YR 6/1, 
dry), light loam; moderate, thick, platy breaking to mod- 
erate, medium, platy structure; light-gray (10YR 7/1) 
and white (10YR 8/1) coatings on plates; strongly acid; 
slightly hard when dry; clear boundary. 

AgsB:1 16 to 21 inches, light silty clay loam or clay loam; 
very dark gray (10YR 3/1) ped coatings, ped interiors 
gray (10YR 5/1); strong, fine and medium, subangular 
blocky structure; streaks and flakes of light gray (10YR 
6/1) throughout interior of peds; strongly acid; firm 
when moist; gradual boundary. 

Ba 21 to 26 inches, mixed very dark gray (10YR 3/1) to 
dark-gray (10YR 4/1) heavy silty clay loam to clay loam ; 
moderate, medium, prismatic breaking to strong, fine and 
medium, subangular blocky structure; strongly acid; firm 
when moist; clear boundary. 

Bez 26 to 36 inches, mixed dark-gray (10YR 4/1) and very 
dark gray (10YR 3/1) medium clay loam; moderate, 
coarse blocky structure; many, fine, distinct, olive-gray 
(5Y 5/2) mottles; some discontinuous clay films along 
cleavage planes; strongly acid; firm when moist; gradual 
boundary. 

Bes 36 to 48 inches, olive-gray (5Y 5/2) heavy silty clay 
loam to clay loam; weak, coarse, blocky structure; many, 
fine, distinct, dark-brown (10YR 4/3) and dark yellowish- 
brown (10YR 4/4) mottles; clay films on ped surfaces; 
black (10YR 2/1) and very dark gray (10YR 3/1) coat- 
ings on ped surfaces; strongly acid; firm when moist; 
gradual boundary. 

Bs 48 to 52 inches, mixed olive-gray (5Y 5/2) and olive (5Y 
5/3) light clay loam; moderate, coarse, subangular blocky 
structure; common, medium, distinct, dark-gray (10YR 
4/1) and few, fine, prominent, dark reddish-brown (5YR 
3/4) mottles; many dark-gray (10YR 4/1) coatings in 
former root channels; few, discontinuous clay films on 
ped surfaces; strongly acid; slightly firm when moist; 
gradual boundary. 

C: 52 to 65 inches, brown (10YR 5/3) loam; very weak, 
coarse, subangular blocky structure to massive; medium 
acid; friable when moist. 


ANKENY SERIES 

The soils of the Ankeny series are Brunizems that de- 
veloped on foot slopes, under grass, from moderately 
coarse textured colluvial material. They are somewhat 
excessively drained. 

The A horizon is 15 to 30 inches thick and is light to 
heavy sandy loam. The B horizon is not always distin- 
guishable, but, in some areas, it ranges from sandy loam to 
light sandy clay loam or light clay loam. The C horizon 
is loamy sand to sandy loam. 


®*' The Munsell notations are for colors of moist soil unless other- 
wise specified. 


The Ankeny soils are better drained than the Terril 
soils and are coarser textured throughout. They have a 
thicker A horizon than the Dickinson soils. 

Ankeny sandy loam (NEYANW14 sec. 6, T. 92 N., R. 
30 W.): 


Ax 0 to 6 inches, very dark brown (10YR 2/2) sandy loam; 
weak, fine, granular structure; very friable when moist. 

Aw 6 to 26 inches, very dark brown (10YR 2/2) sandy loam; 
weak, fine, granular structure; very friable when moist. 

Bi 26 to 36 inches, very dark grayish-brown (10YR 3/2) 
light sandy clay loam; very weak, medium, subangular 
blocky structure; friable when moist. 

B: 386 to 45 inches, very dark grayish-brown (10¥R 3/2) 
light clay loam; very weak, medium, blocky structure; 
friable when moist. 

C, 45 to 50 inches, dark grayish-brown (10YR 4/2) sandy 
loam; massive; very friable when moist. 


CLARION SERIES 


The soils of the Clarion series are well-drained, moder- 
ately permeable Brunizems. They developed under grass, 
on the uplands, from friable, calcareous loam till of Late 
Wisconsin age. The slopes commonly range from 2 to 
12 percent and generally are convex. The Clarion soils 
are acid throughout the solum, and the depth to calcium 
carbonates is 24 to 60 inches. 

The steeper the slope, the thinner and lighter colored 
the A horizon and the fainter the B horizon. The B hori- 
zon is loam to heavy loam, 15 to 25 inches thick. The 
parent material is loam in which small pockets of sand 
and gravel may occur. Generally, the Clarion soils are 
associated with the imperfectly drained Nicollet soils and 
the poorly drained Webster soils. 

The Clarion soils that have a thin solum have a thinner 
B horizon than other Clarion soils. They are on the up- 
lands and generally are surrounded by other Clarion 
soils. They have convex slopes of 2 to 9 percent. The 
depth to calcium carbonates is only 12 to 24 inches. The 
C horizon is caleareous. The A and B horizons are light 
loam to heavy loam. These thinner Clarion soils differ 
from the Storden soils in having a B horizon and in not 
being calcareous within 12 inches of the surface. 

Clarion loam (NE14NE%, sec. 34, T. 93 N., R. 28 W.): 


Ai 0 to 6 inches, very dark brown (10YR 2/2) loam; moder- 
ate, medium, granular structure; friable when moist. 

As 6 to 8 inches, very dark brown (10YR 2/2) to very dark 
grayish-brown (10YR 3/2) loam; weak, medium, granu- 
lar structure; friable when moist. 

B: 8 to 12 inches, dark-brown (10YR 3/3) loam; weak, fine, 
subangular blocky structure; very dark brown (10YR 
2/2, moist) stains; friable when moist. 

B. 12 to 21 inches, dark-brown (10YR 4/3) heavy loam; 
weak, fine, subangular blocky structure; friable when 
moist. 

B;, 21 to 26 inches, mixed dark-brown (10YR 4/3) and dark 
yellowish-brown (10YR 4/4) loam; weak, fine, subangu- 
lar blocky structure; friable when moist. 

Ci 26 to 40 inches, dark yellowish-brown (10YR 4/4) loam; 
massive; friable when moist. 

C2 40 inches-++, mixed yellowish-brown (10YR 5/4) and light 
yellowish-brown (10YR 6/4) loam; massive; calcareous; 
friable when moist. 


Clarion loam, thin solum (NW14SW14 sec. 15, T. 93 
N., R. 30 W.): 


A, 0 to 6 inches, very dark brown (10YR 2/2) loam; weak, 
very fine, granular structure; friable when moist. 

As 6 to 9 inches, mixed very dark grayish-brown (10YR 3/2) 
and dark yellowish-brown (10YR 4/4) loam; weak, fine, 
granular structure; friable when moist. 
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B 9 to 15 inches, mixed dark-brown (10YR 3/3) and dark 
yellowish-brown (10YR 4/4) loam; weak, very fine, gran- 
ular structure; friable when moist. 

C, 15 to 21 inches, yellowish-brown (10YR 5/4) loam; mas- 
sive; friable when moist. 

C2 21 to 60 inches, yellowish-brown (10YR 5/4) loam; mas- 
sive; calcareous; friable when moist. 


COLO SERIES 


The soils of the Colo series are dark-colored, medium 
textured and moderately fine textured Wiesenbodens that 
developed from alluvium washed from the Late Wiscon- 
sin till plain. The Colo soils in Humboldt County inter- 
grade to the Alluvial group. They are on first bottoms 
adjacent to major and minor streams. They are poorly 
drained and moderately slowly permeable. Generally, 
the solum is slightly acid throughout. The native vege- 
tation was grass. 

Colo silt loams.—Recent floods have deposited soil ma- 
terial on Colo silt loams. The recent deposits are lighter 
in color and texture than the underlying material. The 
part of the A horizon in the recent deposits varies from 
9 to 20 inches in thickness and from light loam to heavy 
silt loam in texture. Where there is an A horizon below 
the recent deposits, it is loam to silty clay loam. The B 
horizon ranges from light clay loam to heavy silty clay 
loam. Below a depth of 45 inches, in many areas, there 
is a D horizon of loamy sand to sand. 

Colo silt loam (SEY4SE\ sec. 4, T. 93 N., R. 29 W.): 


Ap 0 to 9 inches, very dark gray (10YR 3/1) heavy silt 
loam; weak, fine and very fine, subangular blocky struc- 
ture; friable when moist; gradual boundary. 

A 9 to 16 inches, black (10YR 2/1) heavy silt loam; weak, 
fine, subangular blocky structure; slightly firm when 
moist; gradual boundary. 

B_ 16 to 36 inches, black (10YR 2/1) silty clay loam; weak, 
fine, subangular blocky structure; slightly firm when 
moist; gradual boundary. 

C, 36 to 45 inches, dark-gray (2.5Y 4/) light clay loam; 
massive; slightly firm when moist; clear boundary. 

C. 45 to 55 inches, dark-gray (5Y 4/) loam; massive; com- 
mon, medium, faint, olive (SY 4/3, moist) mottles; friable 
when moist. 


Colo silty clay loams.—The Colo silty clay loams have 
an A horizon of medium to heavy silty clay loam, 20 to 35 
inches thick. The B horizon is silty clay loam to light 
silty clay. In many places there is a D horizon of loamy 
sand to sandy loam below a depth of 45 inches. The 
Colo silty clay loams have a darker colored and finer 
textured surface herizon than the Colo silt loams. 

Colo silty clay loam (NEYWNE, sec. 4, T. 93 N., R. 
27 W.): 


Ai 0 to 6 inches, black (10YR 2/1) medium silty clay loam; 
very coarse, crumb (cloddy) structure; slightly firm; 
diffuse boundary. 

Aw 6 to 11 inches, black (10YR 2/1) medium silty clay loam; 
weak, medium, subangular blocky structure; slightly firm 
when moist; diffuse boundary. 

Ais 11 to 20 inches, black (10YR 2/1) medium silty clay 
loam; weak, fine and medium, subangular blocky struc- 
ture; some clay films along old root channels; slightly 
firm when moist; gradual boundary. 

As 20 to 28 inches, very dark gray (10YR 3/1) medium silty 
clay loam; weak, fine, subangular blocky structure to 
massive; clay films along old root channels; firm when 
moist ; gradual boundary. 

B: 28 to 38 inches, mixed dark-gray (5Y 4/1) and very dark 
gray (5Y 8/1) heavy silty clay loam; weak, fine, sub- 
angular blocky structure to massive; few, fine, distinct, 
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yellowish-brown (10YR 5/4) mottles; clay films along 
root channels; slightly firm when moist; gradual bound- 
ary. 

B. 88 to 50 inches, mixed olive (SY 5/3) and olive-gray (5Y 
5/2) heavy silty clay loam; massive; common, fine, dis- 
tinct, dark-brown (7.5YR 4/4) mottles; dark-gray (5Y 
4/1) crayfish holes; clay films along root channels; many 
iron and manganese concretions; firm when moist. 

D 50 inches+, dark-gray (10YR 4/1) loamy sand; mas- 
sive; friable when moist. 


COPAS SERIES 


The Copas soils are well-drained Brunizems. Those in 
Humboldt County intergrade to Alluvial soils. These 
soils developed from gritty alluvium and glacial outwash 
and are underlain by limestone bedrock at depths of 18 
to 30 inches. They are along minor drainageways and 
on terraces along major streams on the Late Wisconsin 
till plain. They have moderately rapid permeability. 
The native vegetation was grass, 

The A, horizon varies from gritty silt loam to loam in 
texture and from 6 to 12 inches in thickness. The B hori- 
zon is dominantly heavy loam but ranges to light loam 
containing gravel. 

The Copas soils are better drained and shallower over 
bedrock than the Plattville soils, which are also Bruni- 
zems intergrading to Alluvial soils. 

Copas loam (SEYZANW14 sec. 11, T. 91 N., R. 30 W.): 


A: 0 to 7 inches, very,\dark gray (10YR 3/1) loam; weak, 
fine, granular structure; very friable when moist; me- 
dium acid; clear boundary. 

As 7 to 11 inches, very dark grayish-brown (10YR 3/2) 
loam; weak, fine, granular structure; few, fine, distinct, 
dark-brown (10YR 4/3) mottles; friable when moist; 
medium acid to neutral; gradual boundary. 

B. 11 to 16 inches, mixed dark-brown (10YR 3/3) and very 
dark grayish-brown (10YR 8/2) heavy loam; weak, fine, 
subangular blocky structure; friable when moist; me- 
dium acid to neutral; gradual boundary. 

B;, 16 to 22 inches, mixed dark-brown (10YR 3/3) and dark 
yellowish-brown (10YR 4/4) coarse gravelly loam; weak, 
fine, subangular blocky structure to massive; slightly 
acid to neutral; friable when moist; abrupt boundary. 

D 22 inches+, limestone bedrock. 


. CULLO SERIES 

In the Cullo series are poorly drained Planosols that 
occur throughout the county in depressions and in nearly 
level areas on the upland till plain. The slopes are zero 
to about one-half percent. Unlike some other soils in 
similar positions, the Cullo soils are not rimmed, or sur- 
rounded, by Harpster soils. 

The Cullo soils developed from calcareous material of 
Late Wisconsin age—glacial till, waterworked glacial till, 
or local alluvium. The native vegetation was swamp 
grasses and sedges. These soils are slowly to very slowly 
permeable. They are acid throughout the solum. 

The A, horizon varies from 10 to 15 inches in thickness, 
from light to medium silty clay loam in texture, and from 
black (LOYR 2/1 or 5Y 2/1) to very dark gray (10YR 
3/1) in color. The A. horizon is weakly developed. It 
ranges from 8 to 5 inches in thickness and from medium 
silt loam to light silty clay loam in texture. The color 
of the A, horizon ranges from very dark gray (10YR 
3/1 flecked with gray (10YR 5/1), to dark gray (10YR 
4/1) flecked with gray (10YR 6/1). 

The B, horizon ranges from 15 to 25 inches in thick- 
ness, from heavy clay loam to heavy silty clay loam in 
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texture, and from very dark gray (5Y 3/1) to olive-gray 
(BY 4/2) or dark grayish-brown (2.5Y 4.2) in color. In 
this horizon there are discontinuous clay films along the 
vertical cleavage planes. 

The C, horizon is friable, stratified, glacial drift; it 
contains layers of silt, coherent sand, and loam and nor- 
mally is calcareous below a depth of 60 inches. 

The Cullo soils generally have a thicker A, horizon 
and a Jess clayey B horizon than the Rolfe soils. They 
have a slightly lighter textured A, horizon than the Web- 
ster soils. 

Cullo silty clay loam: 


Ai 0O to 13 inches, black (10YR 2/1) light silty clay loam; 
weak, fine, granular structure; friable when moist; clear 
boundary. 

A, 18 to 16 inches, mixed very dark gray (10YR 3/1) and 

dark-gray (1O0YR 4/1) silt loam; weak, very thin, platy 

breaking to weak, fine, subangular blocky structure; 
friable when moist; clear boundary. 

16 to 22 inches, mixed very dark gray (5Y 3/1) and 
dark olive-gray (5Y 3/2) medium silty clay; moderate, 
very fine, subangular blocky structure; slightly firm when 
moist; gradual boundary. 

22 to 28 inches, olive-gray (5Y 4/2) heavy silty clay 
loam; moderate, medium, subangular blocky structure; 
common, medium, faint, dark olive-gray (5Y 3/2) mot- 
tles; continuous clay films along vertical cleavage planes ; 
firm when moist; gradual boundary. 

28 to 35 inches, olive-gray (5Y 4/2) medium silty clay 
loam; weak, medium, subangular blocky structure to mas- 
sive; common, coarse, distinct, olive (5Y 4/4) mottles; 
discontinuous clay films along vertical cleavage planes; 
slightly firm when moist; gradual boundary. 

C, 35 to 50 inches, dark-gray (5Y 4/1) loam; massive; com- 
mon, coarse, distinct, olive (5Y 4/4, moist) mottles; 
friable when moist. 


Bei 


Beze 


Bgzs 


DICKINSON SERIES 


The Dickinson series consists of rapidly to moderately 
rapidly permeable, excessively drained soils that devel- 
oped under grass. They are Brunizems. Some of them 
are on the upland till plain; others are on benches. Those 
on the upland plain developed from sandy material 
which was probably wind deposited but included some 
sandy glacial drift. The slopes are concave afid convex. 

Dickinson soils on the upland have an A horizon 3 to 
14 inches thick. The B horizon ranges from sandy loam 
to heavy sandy loam in texture and from 10 to 25 inches 
in thickness. The C horizon is loamy sand or sand, un- 
derlain by fine sand and loamy sand. Partial data on 
physical and chemical properties of Dickinson fine sandy 
loam are presented in table 7, p. 48. 

The Dickinson soils on benches or outwash terraces of 
Late Wisconsin age are also rapidly permeable and exces- 
sively drained. They developed from sandy alluvium, 
some of which may have been reworked by wind. Gener- 
ally, these soils are acid throughout the solum, but in a 
few areas they are calcareous. 

The A horizon of Dickinson soils on benches is very 
dark gray (10YR 3/1), very dark brown (10YR 2/2), 
or very dark grayish brown (10YR 3/2). The A and B 
horizons range from light sandy loam to heavy sandy 
loam. The C horizon ranges from light sandy loam con- 
taining some gravel to gravelly sandy loam. The D hori- 
zon, which is below depths of 24 to 45 inches, contains 
fine, medium, and coarse gravel mixed with coarse sand 
and shale fragments in stratified layers. 


Dickinson fine sandy loam (300 feet south of NW44- 
NW% sec. 15, T. 93 N., R. 30 W.): 


A: O to 10 inches, very dark gray (10YR 3/1) fine sandy 
loam; weak, fine, granular structure; very friable when 
moist. 

B, 10 to 15 inches, mixed very dark grayish-brown (10YR 
8/2) and very dark brown (10¥R 2/2) sandy loam; very 
weak, fine, granular structure; very friable when moist. 

B. 15 to 18 inches, mixed dark-brown (10YR 3/3) and very 
dark brown (10YR 2/2) sandy loam; single grain; very 
friable when moist. 

Bs 18 to 30 inches, dark-brown (10YR 3/3) sandy loam; sin- 
gle grain structure; few very dark brown (10YR 2/2) 
root channels; very friable when moist. 

Cu 80 to 40 inches, mixed brown (10YR 4/8) and yellowish- 
brown (10YR 5/4) loamy sand; loose when moist. 

Ciz 40 to 50 inches, yellowish-brown (10YR 5/4) sand; loose 
when moist. 

Cis 50 to 60 inches, light yellowish-brown (10YR 6/4) me- 
dium sand; loose when moist. 


Dickinson sandy loam, bench position (SE44NW%\ sec. 
34, T. 92 N., R. 99 W.): 


Asp 0 to 6 inches, very dark brown (10YR 2/2) sandy loam; 
weak, medium, granular structure; very friable when 
moist. 

Aw 6 to 15 inches, black to very dark brown (10YR 2/1.5) 
light sandy loam; very weak, medium, granular struc- 
ture; medium acid; very friable when moist. 

B. 15 to 20 inches, very dark brown (7.5YR 2/2) light sandy 
loam; very weak, medium, granular structure; medium 
acid; very friable when moist. 

Bs 20 to 25 inches, dark-brown (7.5YR 3/3) loamy sand; 
single-grain structure; medium acid; loose when moist. 

Ci: 25 to 44 inches, dark yellowish-brown (10YR 3/4 and 
4/4) medium sand; single-grain structure; slightly acid; 
loose when moist. 

D, 44 to 52 inches, dark yellowish-brown (10YR 3/4 and 
4/4) fine and medium gravel; neutral; loose when moist. 

D. 52 to 62 inches, dark-brown (7.5YR 3/2 and 4/4) fine 
gravel and coarse sand; loose when moist. 


DUNDAS SERIES 


The soils of the Dundas series are Planosols intergrad- 
ing to Wiesenbodens. They have developed on the up- 
lands from calcareous loam till of Late Wisconsin age. 
The soils are poorly drained and are slowly to very slowly 
permeable. The native vegetation consisted of prairie 
grasses and trees. Forests have presumably encroached 
on the prairie fairly recently. __ 

The A, horizon ranges from light clay loam to light 
silty clay loam in texture and from 6 to 12 inches in 
thickness. The A, horizon ranges from light clay loam 
to light silty clay loam in texture and from 4 to 8 inches 
in thickness. The B horizon ranges from heavy silty clay 
loam to light silty clay. The matrix color of the C hori- 
zon ranges from grayish brown (2.5Y 5/2) to olive gray 
(BY 5/2). 

The Dundas soils have a thinner A, horizon and finer 
textured B horizon than the Webster soils. They have a 
thicker A, horizon, thinner A, horizon, and generally a 
less fine-textured B horizon than the Ames soils. 

Dundas silty clay loam (NW44SW14SW% sec. 3, T. 
92 N., R. 28 W.): 

A; O to 8 inches, black (10YR 2/1) light silty clay loam; 
moderate, medium, granular structure; medium acid; 
friable when moist; gradual boundary. 

Az 8 to 18 inches, very dark gray (10YR 3/1) silty clay 
loam; moderate, medium, granular structure; strongly 
acid; friable when moist; clear boundary. 


B: 13 to 21 inches, mixed very dark gray (10YR 3/1) and 
black (2.5Y 2/0) silty clay loam; moderate, fine, sub- 
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angular blocky structure; very strongly acid; slightly 
firm when moist; gradual boundary. 

Be 21 to 29 inches, dark-gray (10YR 4/1) silty clay; mod- 
erate, medium, subangular structure; many, fine, distinct, 
olive-gray (SY 4/2) and olive-brown (2.5Y 4/4) mottles; 
clay films along root channels and on ped surfaces; very 
strongly acid; firm when moist; gradual boundary. 

Bs 29 to 89 inches, mixed dark grayish-brown (2.5Y 4/2), 
very dark grayish-brown (2.5Y 3/2), brown (10YR 5/3), 
and light yellowish-brown (10YR 6/4) heavy silty clay 
loam; strong, medium, subangular blocky structure; firm 
when moist; clear boundary. 

C 39 to 45 inches, very dark grayish-brown (10YR 3/2), 
pale-brown (10YR 6/3), and dark-brown (7.5YR 4/4) 
loam; massive; strongly acid; sligntly firm when moist. 


FARRAR SERIES 


The Farrar soils are somewhat excessively drained 
Brunizems. They developed on the uplands from sandy 
eolian material that overlies calcareous glacial till of 
Late Wisconsin age. The till, a friable, calcareous loam, 
is 14 to 40 inches from the surface. Farrar soils have 
moderately rapid permeability. They formed under 
grass, ; ; 

The A horizon varies from light sandy loam to medium 
sandy loam. The B horizon ranges from medium to 
heavy sandy loam. A sandy loam C horizon is common 
in places where the till occurs between depths of 30 and 
40 inches. The Farrar soils are acid throughout the 
solum. 

Farrar fine sandy loam (NE4NEY, sec. 31, T. 92 N., 
R. 29 W.): 

Ai 0 to 7 inches, very dark grayish-brown (10YR 8/2) fine 
sandy loam; weak, fine, granular structure to single 
grain; very friable when moist. 

As 7 to 12 inches, dark-brown (10YR 3/3) sandy loam: weak, 
fine, granular structure; very friable when moist. 

B 12 to 24 inches, dark yellowish-brown (10YR 4/4) sandy 
loam; weak, fine, granular structure; very friable when 
moist. 


D_ 24 inches+, yellowish-brown (10YR 5/6) loam; massive; 
friable when moist. 


GARMORE SERIES 


The Garmore soils are moderately well drained Bruni- 
zems. They occur only in the southwestern quarter of 
the county, in general soil area 3 and adjacent to Clarion 
soils. The parent material of the Garmore soils is fria- 
ble, calcareous loam, a glacial till of Late Wisconsin age. 
Garmore soils are moderately permeable and are leached 
of carbonates to a depth of about 60 inches. They are 
underlain by limestone bedrock at depths that probably 
average between 10 and 20 feet. The slopes are domi- 
nantly concave, but some are convex. The native vegeta- 
tion was prairie grass. 

The A horizon varies from gritty silt loam to loam in 
texture and from 10 to 16 inches in thickness. The B 
horizon is dominantly light clay loam, but it ranges to 
heavy loam. 

The Garmore soils have a thicker and more acid solum 
and a more prominent B horizon than the Clarion and 
Nicollet soils. They are also leached of carbonates to 
greater depths. They are better drained than the Nicol- 
let soils and less well drained than the Clarion soils, 
which are generally on convex slopes in areas where they 
are adjacent to Garmore soils. The topographic position 
is similar to that of the Webster and Nicollet soils. 


Garmore silt loam (NW14NW sec. 14, T. 91 N., R. 
30 W.): 


A: 0 to 6 inches, black to very dark gray (10YR 2.5/1) 
gritty silt loam intergrading to heavy loam; moderate, 
medium, granular structure; strongly acid; friable when 
moist; gradual boundary. 5 

Az 6 to 11 inches, black to very dark gray (10YR 2.5/1) 
(10YR 3/1, crushed) heavy loam; moderate, medium, 
granular structure; strongly acid; friable when moist; 
gradual boundary. 

A; 11 to 15 inches, black to very dark gray (10 YR 2.5/1) light 
clay loam; weak, fine, subangular blocky structure; many, 
fine, distinct, very dark grayish-brown (10YR 3/2) mot- 
tles ; strongly acid ; friable when moist ; gradual boundary. 

Bu 15 to 21 inches, mixed very dark grayish-brown (10YR 
8/2) and dark grayish-brown (10YR 4/2) light clay 
loam; moderate, fine, subangular blocky structure; com- 
mon, fine, faint, very dark gray (10YR 3/1) mottles; 
strongly acid; slightly firm when moist; gradual bound- 
ary. 

By 21 to 25 inches, mixed dark-brown (10YR 4/8) and very 
dark grayish-brown (10YR 3/2) light clay loam; moder- 
ate, fine, subangular blocky structure; common, fine, dis- 
tinct, very dark gray (10YR 3/1) mottles; strongly acid; 
slightly firm when moist; gradual boundary. 

Ba, 25 to 80 inches, mixed dark-brown (10YR 4/3) and very 
dark grayish-brown (10YR 3/2) light clay loam; moder- 
ate, medium, subangular blocky structure; few, medium, 
distinct, very dark gray (10YR 3/1, moist) mottles; me- 
dium acid; slightly firm when moist; gradual boundary. 

Bz 380 to 36 inches, mixed dark grayish-brown (10YR 4/2) 
and dark-brown (10YR 4/3) light clay loam; moderate to 
strong, medium, subangular blocky structure; medium 
acid; slightly firm when moist; gradual boundary. 

Bes 36 to 43 inches, dark yellowish-brown (10YR 4/4) heavy 
loam; moderate, fine to medium, subangular blocky struc- 
ture; dark grayish-brown (10YR 4/2) ped coatings; me- 
dium acid; slightly firm when moist; gradual boundary. 

Bs 43 to 49 inches, yellowish-brown (10YR 5/4) loam; weak, 
coarse, subangular blocky structure to massive; common, 
medium, distinct, dark grayish-brown (10YR 4/2) mot- 
tles and ped coatings; slightly acid; friable when moist; 
gradual boundary. 

C. 49 to 62 inches, yellowish-brown (10YR 5/6) loam; mas- 
sive; dark grayish-brown (10YR 4/2) ped coatings and 
few, fine, distinct, grayish-brown (2.5Y 5/2) mottles; 
many pinhead-size iron and manganese coatings appear 
on shale particles; slightly acid; friable when moist; 
clear boundary. 

C. 62 to 75 inches, yellowish-brown (10YR 5/6) loam; mas- 
sive structure; few, fine, distinct, grayish-brown (2.5Y 
5/2) and strong-brown (7.5YR 5/8) mottles; calcareous; 
friable when moist. 


GLENCOE SERIES 


In the Glencoe series are very poorly drained soils that 
developed from calcareous glacial outwash, reworked gla- 
cial till and outwash materials, or local alluvium. These 
soils are classified as Wiesenbodens that intergrade to 
Alluvial soils. They are in the uplands in basinlike de- 
pressions, or potholes, and are most commonly sur- 
rounded, or rimmed, by Harpster or calcareous Webster 
soils. The Glencoe soils are slowly to very slowly perme- 
able. They are neutral to slightly calcareous in the sur- 
face soil. Swamp grasses and sedges have been the native 
vegetation. 

The A horizon varies from 18 to 26 inches in thickness 
and from silty clay loam to light silty clay in texture. 
The B, horizon ranges in color from black (2.5Y 2/1) to 
dark olive-gray (SY 3/2) and in texture from medium 
silty clay loam to light silty clay. The C, horizon ranges 
from loam to silt loam in texture. 
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The Glencoe soils have a thicker A horizon and a finer 
textured B horizon than the Webster soils. They are 
finer textured throughout than the Okoboji soils, which 
occupy similar positions. 

Laboratory data for the following profile is presented 
m table 6, p. 47. 

Glencoe silty clay loam (100 yards south and 90 yards 
east of the NW corner of NWYANW%% sec. 32, T. 92 N., 
R. 27 W., Lake Township) : 


Ai 0 to 7 inches, black (5Y 2/1) silty clay loam; moderate, 
medium, granular structure; slightly firm when moist. 

Aw 7 to 11 inches, black (5Y 2/1) silty clay loam; weak, 
fine, subangular blocky structure; slightly firm when 
moist. 

Az 11 to 14 inches, black (5Y 2/1) light silty clay loam; 
weak, very thin, platy structure; slightly firm when 
moist. 

Au 14 to 17 inches, black (5Y 2/1) light silty clay loam; 
weak, very thin, platy structure; slightly firm when 
moist. 

As 17 to 20 inches, black (5Y 2/1) silty clay loam; weak, 
very thin, platy structure; slightly firm when moist. 

Biz 20 to 23 inches, black (5Y 2/1, 2/2) heavy silty clay 

loam; moderate, very fine, subangular blocky structure; 

firm when moist. 

23 to 26 inches, black (5Y 2/1, 2/2) light silty clay; 
moderate, very fine, subangular blocky structure; firm 
when moist. 

26 to 30 inches, black (5Y 2/1, 2/2, moist) light silty 
clay; moderate, very fine, subangular blocky structure; 
firm when moist. 

30 to 34 inches, black (5Y 2/1, 2/2) light silty clay; 
moderate, very fine, subangular blocky structure; firm 
when moist. 

34 to 38 inches, black (5Y 2/1) to very dark gray (5Y 
8/1) heavy silty clay loam; weak, very fine, subangular 
blocky structure; firm when moist. 

38 to 44 inches, black (5Y 2/1) to very dark gray (bY 
3/1) heavy silty clay loam; weak, very fine, subangular 
blocky structure; firm when moist. 

44 to 49 inches, very dark gray (5Y 3/1) heavy silty 
clay loam; weak, very fine, subangular blocky structure 
with vertical cleavage planes; firm when moist. 

Coz 49 to 56 inches, gray (5Y 5/1) to light-gray (5Y 6/1) 
heavy silt loam; massive; yellowish-brown (10YR 5/6, 
5/8) iron mottles; calcareous; occasional snail shells; 
friable when moist. 


HARPSTER SERIES 


The Harpster series consists of poorly drained, highly 
calcareous soils that developed from friable, calcareous, 
glacial till, outwash, or alluvium of Late Wisconsin age. 
These soils are Wiesenbodens. They have moderate to 
moderately slow permeability. Prairie grasses have been 
the native vegetation. The content of calcium carbonate 
(CaCO; equivalent) in the solum ranges from 10 to 30 
percent. Some of these soils are on the rims of present 
or former ponds or lakes, where the depth of water and 
the thick-growing vegetation furnished a favorable habi- 
tat for fresh-water snails. In most places there are snail- 
shell fragments on the surface and within the upper part 
of the profile. Thus, the high-lime content of the soils 
can be attributed, at least in part, to carbonates from 
snail shells. Some areas of Harpster soils are on stream 
terraces. 

Harpster loams.—These soils developed in glacial till. 
They occur as rims around depressions, or potholes, or on 
small rises within depressions. The slope range is 1% to 
11% percent. 


The A horizon, 8 to 14 inches thick, is a loam to light 
clay loam or silty clay loam. The color of this layer 
varies from dark gray (5Y 4/1) to black (5Y 2/1), but 
grays predominate. The B horizon ranges from a light 
clay loam to light silty clay loam. The surface horizon 
is grayer and less fine textured than the corresponding 
layer in Webster silty clay loam, calcareous variant. 
Harpster loams are more poorly drained than Harpster 
silt loams. 

Harpster loam (SEYSEY, sec. 4, T. 92 N., R. 28 W.): 


Aica 0 to 6 inches, mixed dark-gray (10YR 4/1) and very 

dark gray (10YR 3/1) heavy loam; moderate, medium, 

granular structure; calcareous; snail-shell fragments 
common on surface; friable when moist. 

6 to 9 inches, mixed dark-gray (10YR 4/1) and very 
dark gray (10YR 3/1) heavy loam; weak, medium, 
granular structure; calcareous; friable when moist. 
Beiea 9 to 18 inches, mixed dark-gray (10YR 4/1) and very 

dark grayish-brown (2.5Y 3/2) light clay loam; weak, 
fine and medium, subangular blocky structure; calcare- 
ous; slightly firm when moist. 

Bezea 18 to 22 inches, dark-gray (10YR 4/1) light clay loam; 
very dark grayish-brown (2.5Y 3/2) and dark grayish- 
brown (10YR 4/2) mottles; very weak, fine, subangular 
blocky structure; calcareous; slightly firm when moist. 

C 22 to 60 inches, mottled grayish-brown (2.5Y 5/2), very 
dark grayish-brown (2.5Y 3/2), and olive-gray (5Y 5/2) 
loam; massive; calcareous; friable when moist. 


Asea 


Harpster loams, sand and gravel substratum.—These 
soils developed from alluvium or outwash materials on 
stream terraces and on beaches around former lakes. ‘The 
slopes are 44 to 1144 percent. 

The A, horizon varies from dark gray (5Y 4/1) to 
black (LOYR 2/1), but grays predominate. The thick- 
ness of the A horizon is 7 to 14 inches, and the texture is 
light loam to heavy loam and, in a very few areas, sandy 
loam. The B and C horizons range from loam to light 
clay loam. Below depths of 30 to 50 inches, there is sand, 
sandy loam, or gravel. 

Harpster loam, sand and gravel substratum (SW14- 
SW sec. 1, T. 93 N., R. 80 W.): 


Aiea 90 to 6 inches, black (10YR 2/1) loam; weak, very fine, 
granular structure; calcareous; friable when moist; grad- 
ual boundary. 

6 to 15 inches, black (10YR 2/1) light clay loam; weak, 
very fine, granular structure; calcareous; friable when 
moist; gradual boundary. 

Beier 15 to 22 inches, very dark gray (10YR 3/1) light clay 
loam; weak, fine, granular structure to weak, very fine, 
subangular blocky structure; calcareous; friable when 
moist; gradual boundary. 

Bezea 22 to 29 inches, grayish-brown (2.5Y 5/2) silty clay 
loam; weak, very fine, subangular blocky structure; very 
dark gray (10YR 3/1, moist) worm casts; calcareous; 
friable when moist; gradual boundary. 

C 29 to 39 inches, olive (5Y 5/3) light clay loam; massive; 
few, fine, faint, light olive-brown (2.5Y 5/6, moist) mot- 
tles; calcareous; friable when moist; gradual boundary. 

D 39 to 60 inches, olive-gray (5Y 5/2) sandy loam; single- 
grain; calcareous; loose when moist. 


Aisea 


Harpster silt loams.—These are highly calcareous soils 
that developed from silty glacial outwash or alluvium 
under prairie vegetation. They are poorly drained to 
somewhat poorly drained and moderately permeable. 
They occur in moderately large, nearly level areas on low 
and high terraces, principally along Prairie Creek in 
Vernon Township. The associated soils are the Marshan, 
Kato, Truman, and Waukegan. 


HUMBOLDT COUNTY, 


The A, horizon ranges from 7 to 16 inches in thickness, 
from light silt loam to heavy silt loam in texture, and 
from black (10YR 2/1) to dark gray (5Y 4/1) in color. 
The higher color values reflect a higher content of cal- 
cium carbonate. The B horizon ranges from medium silt 
loam to heavy silt loam. 

Harpster silt loams are silt loam throughout, whereas 
Harpster Joams have a clay loam B horizon. 

Harpster silt loam (SE44SW sec. 10, T. 93 N., R. 27 
W.): 

Area 0 to 16 inches, black (10YR 2/1) silt loam; weak, fine, 
granular structure; calcareous; friable when moist; grad- 
ual boundary. 

Bgica 16 to 21 inches, very dark grayish-brown (2.5Y 3/2) 

silt loam; weak, very fine, granular structure; few, fine, 

faint, dark grayish-brown (2.5Y 4/3) and many, medium, 
faint, black (10YR 2/1) motties; calcareous; friable when 
moist; gradual boundary. 

21 to 27 inches, mixed light olive-brown (2.5Y 5/4) 
and very dark grayish-brown (2.5Y 3/2) silt loam; weak, 
very fine, granular structure; many, medium, faint, black 
(10YR 2/1) mottles; calcareous; friable when moist; 
gradual boundary. 

Begsea 27 to 37 inches, light olive-brown (2.5Y 5/4) silt loam; 
weak, fine, granular structure; few, fine, distinct, dark- 
brown (1OYR 4/3) and gray (5Y 5/1) mottles; many 
pinholes; calcareous; very friable when moist; gradual 
boundary. 

Cetea 
loam; massive but with some laminations; many, me- 
dium, prominent, strong-brown (7.5YR 5/6) mottles; 
many pinholes and root channels; calcareous; very friable 
when moist; gradual boundary. 

C48 to 52 inches, light brownish-gray (2.5Y 6/2), light-gray 
25Y 7/2, dry), silt loam; massive; many, medium, 
prominent, strong-brown (7.5YR 5/6) mottles; abundant 
iron pipestems; calcareous; friable when moist. 


Beea 


HAYDEN SERIES 


In the Hayden series are well-drained Gray-Brown 
Podzolic soils that developed under hardwood trees from 
Late Wisconsin till. The till is a friable, calcareous loam. 
These soils are in the uplands, near the major streams. 
They have moderately slow permeability. Calcium car- 
bonates are at depths of 40 to 60 inches. 

The A, horizon is 2 to 7 inches thick and varies from 
loam to silt loam. The A, horizon is 2 to 8 inches thick 
and varies from light loam to light silt loam. The thick- 
ness of the A, and A, horizons decreases as the slopes in- 
crease. The B horizon ranges from medium clay loam to 
heavy clay. loam. 

In comparison with Lester soils, the Hayden soils have 
a thicker A, horizon with a more distinctly platy struc- 
ture and a more developed, finer textured B horizon. 

Hayden loam (SW14ANE\, sec. 4, T. 92 N., R. 28 W.): 


Ap O to 6 inches, very dark gray (10YR 3.5/1) loam; gray 
(10YR 5/1) when dry; weak, thin, platy structure; neu- 
tral; friable when moist; clear boundary. 

Az 6 to 9 inches, mixed very dark gray (10YR 3.5/1) and 
dark grayish-brown (10YR 3.5/2) loam; weak to moder- 
ate, thin and medium, platy structure; friable when 
moist; clear boundary. 

B, 9 to 12 inches, dark-brown (10YR 3/3) heavy loam; mod- 
erate, fine, subangular blocky structure; slightly acid; 
friable when moist; clear boundary. 

Ba 12 to 19 inches, dark-brown (10YR 3/2.5), dark-brown 
(10YR 3.5/3) when crushed, medium clay loam; strong, 
fine, subangular blocky breaking to very fine, subangular 
blocky structure; very dark grayish-brown (10YR 3/2) 
ped coatings; strongly acid; firm when moist; gradual 
boundary. : 


37 to 48 inches, light brownish-gray (2.5Y 6/2) silt. 
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Bz 19 to 25 inches, dark-brown (10YR 3/2.5), dark-brown 
(10¥R 3.5/3) when crushed, medium clay loam; weak, 
medium, subangular blocky structure; dark-brown (7.5YR 
3/4) ped coatings; medium acid; slightly firm when 
moist ; gradual boundary. 

Bs 25 to 38 inches, dark yellowish-brown (10YR 4/4) gritty 
clay loam; massive; dark-brown (7.5YR 4/4) ped coat- 
ings; common, fine, distinct, grayish-brown (2.5Y 5/2) 
mottles; medium acid; slightly firm when moist; gradual 
boundary. 

C1 38 to 50 inches, yellowish-brown (10X¥R 4.5/4) loam; mas- 
sive; slightly acid; friable when moist. 


HUNTSVILLE SERIES 


The Huntsville series consists of dark-colored, imper- 
fectly drained soils that developed from alluvium on first 
bottoms near streams. These soils are classified as Bruni- 
zems that intergrade to Alluvial soils. They are moder- 
ately permeable and generally noncalcareous throughout 
the solum. The native vegetation was mixed prairie 
grasses and trees. 

The A horizon is 8 to 20 inches thick. It ranges from 
loam to light silty clay loam in texture and from very 
dark brown (10YR 2/2) to very dark grayish brown 
(10YR 3/2) in color. Black (10YR 2/1) is included in 
places. The matrix color of the B horizon ranges from 
dark brown (10YR 3/3) to light olive brown 2.5Y 5/4). 
The B horizon ranges from loam to light silty clay loam 
and may contain stratified layers of sandy loam and silty 
clay loam. The C horizon varies from loam to sandy 
loam and generally is stratified 

The Huntsville soils are better drained than the Colo 
soils. The surface horizon is lighter colored and less 
clayey than the corresponding layer in the Colo soils. 

Huntsville silt loam (NW14NW14 sec. 33, T. 92 N., R. 
28 W.): 


A, 0 to 6 inches, black (10YR 2/1), very dark gray (10YR 
3/1) when crushed, silt loam; moderate, coarse, granular 
structure; slightly acid; friable when moist; gradual 
boundary. 

Ai 6 to 14 inches, black (10YR 2/1) heavy silt loam; weak, 
fine and very fine, subangular blocky structure; friable 
when moist; gradual boundary. 

As 14 to 19 inches, very dark gray (10YR 3/1) light silty 
clay loam; weak, fine, subangular blocky structure; dis- 
continuous clay films along root channels; slightly acid; 
friable when moist; gradual boundary. 

B:i 19 to 24 inches, mixed black to very dark gray (10YR 
2.5/1) and very dark grayish-brown to dark-brown (10YR 
3/2.5) light silty clay loam; weak, fine, subangular 
blocky structure; clay films along root channels; friable 
when moist; gradual boundary. 

B. 24 to 35 inches, mixed light olive-brown (2.5Y 5/4) and 
dark grayish-brown (2.5Y 4/2) light clay loam; massive; 
few, medium, distinct, dark-gray (10YR 4/1) mottles; 
some iron mottles; slightly acid; friable when moist; 
gradual boundary. 

B; 385 to 44 inches, mixed grayish-brown (2.5Y 5/3) and 
light olive-brown (2.5Y 5/4) light clay loam; massive; 
few, medium, distinct, very dark gray to dark gray (10YR 
3.5/1) and few, fine, distinct, strong-brown (7.5YR 5/8) 
mottles; slightly acid; friable when moist; clear bound- 
ary. 

C; 44 to 60 inches, mixed light olive-brown (2.5Y 5/4) and 
grayish-brown (2.5Y 5/3) sandy loam; massive; common, 
medium, distinct, strong-brown (7.5YR 5/8) mottles; eal- 
careous ; loose when moist. 


KATO SERIES 


The Kato series consists of imperfectly drained Bruni- 
zems that developed from loamy outwash materials. They 
are on outwash terraces within the Late Wisconsin till 
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plain. They are underlain by an unconforming substra- 
tum (D horizon) of sand and gravel. The soils are acid 
throughout the solum and have moderate permeability. 
The principal native vegetation was prairie grasses. 

Kato loams, deep over sand and gravel.—These soils 
are underlain by sand and gravel below a depth of 36 
inches. The A horizon ranges from 10 to 20 inches in 
thickness and from heavy loam to light silty clay loam 
in texture. The B horizon ranges from heavy loam to 
light clay loam and, in places, to sandy clay loam. The 
C horizon, 6 to 10 inches thick, is heavy sandy loam to 
loam in texture. The D horizon contains stratified layers 
of silt, sand, and gravel. 

Kato soils are similar to Nicollet soils, but the Nicollet 
soils are underlain by glacial till. 

Kato loam, deep over sand and gravel (SE14SE4 sec. 
14, T. 93 N., R. 27 W.): 


Ay 0 to 8 inches, black (2.5Y 2/1) loam to light silty clay 
loam; weak, fine and medium, subangular blocky struc- 
ture; friable when moist; gradual boundary. 

Av 8 to 15 inches, black (10YR 2/1) dark-gray to dark 
grayish-brown (10YR 4/1.5, dry) light silty clay loam; 
weak, fine, granular structure; friable when moist; grad- 
ual boundary. 

B:i 15 to 20 inches, dark grayish-brown (2.5Y 4/2) light silty 
clay loam; weak, very fine, subangular blocky structure; 
few, fine, faint, very dark gray (10YR 3/1) mottles; 
slightly firm when moist; gradual boundary. 

Ba 20 to 26 inches, mixed dark grayish-brown (2.5Y 4/2) 
and very dark grayish-brown (2.5Y 3/2) silty clay loam; 
moderate, fine and medium, subangular blocky structure; 
common, fine, faint, very dark gray (10YR 3/1) mottles; 
slightly firm when moist; gradual boundary. 

Bo 26 to 82 inches, dark grayish-brown to grayish-brown 
(2.5Y 4.5/2) silty clay loam; moderate, fine and medium, 
subangular blocky structure; many, fine, distinct, yel- 
lowish-brown (10YR 5/6) mottles; slightly firm when 
moist; gradual boundary. 

Bes 32 to 36 inches, grayish-brown (2.5Y 5/2). light clay 
loam; moderate, fine and medium, subangular blocky 
structure; many, medium, distinct, yellowish-brown (10XYR 
5/4) mottles; some iron and manganese concretions of 
fine shot size; slightly firm when moist; gradual bound- 


ary. 

Bs 36 to 40 inches, light olive-brown (2.5Y 5/4) sandy clay 
loam; weak, medium, subangular blocky structure to mas- 
sive; few, fine, faint, yellowish-brown (10YR 5/6) mot- 
tles; friable when moist; gradual boundary. 

Cc. 40 to 46 inches, grayish-brown (2.5Y 5/2) heavy sandy 
loam; massive; few, fine, distinct, strong-brown (7.5YR 
5/8) mottles; numerous shale fragments; friable when 
moist; gradual boundary. c 

Di 46 to 50 inches, grayish-brown (2.5Y 5/2) gravelly sandy 
loam; massive; very friable when moist; gradual 
boundary. 

Dy» 50 to 53 inches, mixed grayish-brown (2.5Y 5/2) and 
dark grayish-brown (2.5Y 4/2) gravelly sandy loam; 
massive; numerous shale fragments; friable when moist; 
gradual boundary. 

Dis 53 to 60 inches, mixed grayish-brown (2.5Y 5/2) and 
dark grayish-brown (2.5Y 4/2) gravelly sandy clay loam; 
massive; very friable when moist; gradual boundary. 

Du 60 to 65 inches, grayish-brown (2.5Y 5/2) sandy loam; 
massive; loose when moist. 


Kato loams, moderately deep over sand and gravel 
These soils are underlain by sand and gravel below 
depths of 24 to 30 inches. The A horizon ranges from 9 
to 15 inches in thickness and from medium to heavy loam 
in texture. The texture of the B horizon ranges from a 
heavy loam to light clay loam or medium sandy clay 
loam. The D horizon contains stratified layers of silt, 
sand, and gravel and a great many shale fragments. 


Kato loam, moderately deep over sand and gravel, 
(SEYNE sec. 15, T. 93 N., R. 27 W.): 


A: 0 to 15 inches, black (10YR 2/1) loam; weak, fine, 
granular structure; friable when moist. 

Be. 15 to 25 inches, very dark grayish-brown (10YR 3/2) 
light clay loam; weak, fine, subangular blocky structure; 
few, fine, faint, dark-brown (10YR 3/3) and very dark 
gray (10YR 3/1) mottles; friable when moist. 

Bs 25 to 81 inches, very dark grayish-brown (2.5Y 3/2) 
sandy clay loam; massive; friable when moist. 

D: 31 to 37 inches, light olive-brown (2.5Y 5/4) sand and 
gravel. 

D: 87 to 50 inches, yellowish-brown (10YR 5/6) coarse sand 
and gravel; calcareous. 


LAKEVILLE SERIES 


The Lakeville series consists of excessively drained, 
moderately dark colored soils that developed from grav- 
elly, calcareous, stratified, glacial drift. These soils are 
classified as Brunizems, though they have some charac- 
teristics of Regosols. They occur as small kames or knobs 
or in small areas in recessional moraines. They are cal- 
careous within 24 inches of the surface. The permea- 
bility is rapid. The principal native vegetation was 
prairie grasses. 

The A horizon varies from 2 to 7 inches in thickness, 
from dark brown (10YR 4/3) to very dark grayish brown 
(10YR 3/2) in color, and from gravelly loam to light 
sandy loam in texture. <A faint B horizon can be distin- 
guished in some of the Lakeville soils. The C horizon is 
dominantly calcareous gravel but ranges from gravel to 
gravelly loam. 


LAMONT SERIES 


In the Lamont series are excessively drained Gray- 
Brown Podzolic soils. They developed from sandy mate- 
rial, most of which was deposited by wind. They occur 
mainly on the east side of the East Fork Des Moines 
River. They have moderately rapid permeability. The 
slopes are convex. The native vegetation was trees. 

The A, horizon, 38 to 7 inches thick, is a light sandy 
loam to heavy sandy loam. The A, horizon is 5 to 10 
inches thick; it is a light to medium fine sandy loam. 
The B horizon is 10 to 30 inches thick and, in texture, is 
sandy loam to light sandy clay. Fhe C horizon is loamy 
sand or sand. 

The Lamont soils have a thinner A, horizon than the 
Dickinson soils. 

Lamont fine sandv loam (NESE sec. 22, T. 92 N., 
R. 28 W.): 


An 0 to 2 inches, very dark brown (10YR 2/2) sandy loam; 
weak, very fine, granular structure; neutral; very friable 
when moist; clear boundary. 

Ax 2 to 7 inches, very dark brown (10YR 2/2, moist) sandy 
loam; weak, fine, granular structure to massive; neutral; 
friable when moist; clear boundary. 

Ax 7 to 13 inches, dark grayish-brown (10YR 4/2), grayish- 
brown (10YR 5/2, dry), light fine sandy loam; weak, 
thick, platy structure to massive; very friable when 
moist; strongly acid; clear boundary. 

As 138 to 16 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam; massive; strongly acid; very friable when 
moist; clear boundary. 

B: 16 to 20 inches, dark-brown (10YR 3/3 and 4/3), dark- 
brown (10YR 3/38, dry), heavy sandy loam; moderate, 
fine to medium, subangular blocky structure; light-gray 
(10YR 7/2, dry) ped coatings; strongly acid; friable 
when moist; hard when dry; gradual boundary. 
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B. 20 to 30 inches, dark-brown (10YR 3/3) light sandy clay 
loam; weak, fine to medium, subangular blocky structure; 
few, discontinuous, very dark grayish-brown (10YR 3/2) 
clay films; medium acid; friable when moist; hard when 
dry ; gradual boundary. 

Bs 30 to 36 inches, dark yellowish-brown (10YR 4/4) sandy 
loam; massive; some dark-brown (7.5YR 3/3) ped coat- 
ings; medium acid; friable when moist; hard when dry; 
gradual boundary. 

© 86 to 50 inches, dark-brown (10YR 4/3) loamy sand; sin- 
gle grain; slightly acid; very friable to loose when moist. 


LESTER SERIES 


The Lester series consists of well-drained soils that de- 
veloped from friable, calcareous, loam till of Late Wis- 
consin age. These soils are classified as Gray-Brown 
Podzolic soils that intergrade to Brunizems. They occur 
in the more hilly areas along the major streams. The 
slopes range from 2 to 50 percent and are concave and 
convex. The soils are acid throughout the solum and are 
leached of carbonates to depths of 40 to 60 inches. They 
are moderately permeable. The native vegetation was 
mixed grass and trees. Presumably, the trees recently 
encroached on the prairie. 

The A, horizon is as much as 9 inches thick in the 
nearly level areas. It decreases in thickness with increase 
in gradient. The texture of the A, horizon ranges from 
light to heavy loam. The incipient A, horizon is 2 to 5 
inches thick. The B horizon ranges from heavy loam to 
light clay loam. 

The Lester soils differ from the Clarion soils in having 
a weak A, horizon, a lighter colored A, horizon, and 
slightly finer textured B horizon. 

Lester loam (SW14NW)Y see. 18, T. 93 N., R. 28 W.) : 


A, 0 to 6 inches, very dark grayish-brown (10YR 3/2) loam; 
weak, medium, granular structure; friable when moist. 

A: 6 to 9 inches, dark grayish-brown (10YR 4/2) loam; 
weak, medium, platy breaking to granular structure; 
friable when moist. 

B: 9 to 14 inches, dark-brown (10YR 3/3) heavy loam; 
weak, fine to medium, subangular blocky structure; fri- 
able when moist. 

B. 14 to 27 inches, dark-brown (10YR 4/3) light clay loam; 
weak, medium, subangular blocky structure; slightly 
firm when moist. 

Bs 27 to 35 inches, dark yellowish-brown (10YR 4/4) heavy 
loam; weak, medium, subangular blocky structure to 
massive; friable when moist. 

Ci 85 to 72 inches, yellowish-brown (10YR 5/6) loam; mas- 
sive; friable when moist. 

C2 72 inches+, light yellowish-brown (10YR 6/4) loam; 
massive; calcareous; friable when moist. 


LESUEUR SERIES 


The LeSueur series consists of imperfectly drained soils 
that developed from friable, calcareous, loam till of Late 
Wisconsin age. These soils are classified as Gray-Brown 
Podzolic soils that intergrade to Brunizems. They are 
on uplands near the more strongly dissected areas along 
the major streams. They are moderately to moderately 
slowly permeable and are acid throughout the solum. 
The slopes are concave and convex and range from 1 to 
3 percent. The native vegetation was mixed grass and 
trees. Presumably, the trees recently encroached on the 
prairie. 

The A, horizon varies from 6 to 11 inches in thickness, 
from heavy loam to light silty clay loam in texture, and 
from black (10YR 2/1) to very dark gray (2.5Y 3/0) in 
color. The A, horizon, 2 to 5 inches thick, ranges from silt 


loam to loam. The texture of the B, horizon ranges from 
light to medium clay loam. 

The LeSueur soils differ from the Nicollet soils in hav- 
ing a thinner A, horizon, a weak A, horizon, and a finer 
textured B horizon. 

LeSueur loam (SWIANE1, sec. 18, T. 93 N., R. 30 
W.): 

Ai 0O to 6 inches, black (10YR 2/1) heavy loam; moderate, 
medium, granular structure; friable when moist; slightly 
acid; gradual boundary. : 

Az 6 to 10 inches, very dark gray (10YR 3/1) silt loam; gray 
10YR 5/1, dry) coatings; weak, thin, platy and weak, 
fine, subangular blocky structure; slightly acid; friable 
when moist; gradual boundary. 

B: 10 to 19 inches, mixed very dark gray (10YR 3/1) and 
dark grayish-brown (2.5Y 4/2) silt loam; weak, fine, 
subangular blocky structure; slightly acid; slightly firm 
when moist; gradual boundary. 

Bz. 19 to 25 inches, mixed very dark grayish-brown (10YR 
3/2) and dark grayish-brown (2.5Y 4/2) clay loam; mod- 
erate, fine, subangular blocky structure; few, medium, 
distinct, dark-brown (7.5YR 4/4, moist) mottles; slightly 
acid; firm when moist; gradual boundary. 

Bs 25 to 84 inches, mixed dark grayish-brown (10YR 4/2) 
and (2.5Y 4/2) light clay loam; weak, medium, sub- 
angular blocky structure; few, medium, distinct, strong- 
brown (7.5YR 5/6) mottles; slightly acid; slightly firm 
when moist; gradual boundary. 

Ci 34 to 50 inches, mixed grayish-brown (2.5Y 5/2) and dark 
grayish-brown (2.5Y 4/2) loam; massive; neutral; fri- 
able when moist. 


MARSHAN SERIES 


The Marshan series consists of poorly drained soils 
that developed from medium textured to moderately fine 
textured outwash materials of Late Wisconsin age. These 
soils are on terraces or along minor upland streams. They 
are classified as Wiesenbodens. They are underlain by an 
unconforming substratum (D horizon) of sand and 
gravel. Their permeability is moderately slow. The slope 
range is 0 to 2 percent. In the solum, most of these soils 
are nearly neutral, but some are alkaline. The native 
vegetation was swamp grasses and sedges. 

Marshan silty clay loams, deep over sand and gravel. 
These soils are underlain by sand and gravel below a 
depth of 36 inches. The A horizon is 12 to 20 inches 
thick and ranges in texture from light silty clay loam to 
heavy silty clay loam. This layer is black (10YR 2/1, 
Q2.5Y 2/0, or 5Y 2/1). The B, horizon ranges from me- 
dium silty clay loam or clay loam to heavy silty clay 
loam. In areas where there is a C, horizon, it ranges 
from loam to light silty clay loam. The D horizon con- 
tains stratified layers of fine, medium, and coarse gravel, 
shaly gravel, and sand. 

Except for the unconforming substratum, these soils 
resemble the Webster soils. They have a darker and 
thicker A horizon than the Kato soils. 

Marshan silty clay loam, deep over sand and gravel 
(250 yards north and 30 yards east of SW14SE14 sec. 18, 
T. 92 N., R. 27 W.): 


Ay 0 to 7 inches, black (2.5Y 2/0) silty clay loam; weak, 
fine, granular structure; friable when moist; gradual 
boundary. 

Aw 7 to 11 inches, black (2.5Y 2/0) medium silty clay loam; 
moderate, fine, granular structure; friable when moist; 

. gradual boundary. 

Ais 11 to 16 inches, black (2.5Y 2/0) medium silty clay loam ; 
moderate, very fine, subangular blocky structure; slightly 
firm when moist; gradual boundary. 
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Be 16 to 20 inches, black (5Y 2/2) medium clay loam; mod- 
erate, very fine, subangular blocky structure; common, 
medium, faint, very dark gray (5Y 3/1) mottles; firm 
when moist; gradual boundary. 

20 to 25 inches, olive-gray (5Y¥ 4/2), very dark gray 
5Y 8/1) when crushed, silty clay loam; moderate, very 
fine, subangular blocky structure; common, medium, 
faint, very dark gray (5Y 3/1) and olive-gray (5Y 5/2) 
mottles; slightly firm when moist; clear boundary. 

25 to 30 inches, olive-gray (5Y 4/2), olive-gray (5Y 
4.5/2) when crushed, silty clay loam; weak to moderate, 
very fine, subangular blocky structure; few, fine, faint, 
very dark gray (5Y 3/1) and few, fine, distinct, brown 
(7.5YR 5/4) mottles; slightly firm when moist; gradual 
boundary. 

Bzs 30 to 40 inches, olive-gray (5Y 5/2) clay loam; weak, 
very fine, subangular blocky structure; few, medium, 
faint, olive-gray (SY 4/2) and few, fine, distinct, yel- 
lowish-brown (10YR 5/8) mottles; slightly firm when 
moist; gradual boundary. 

D, 40 to 47 inches, fine and medium gravel and shale frag- 
ments; some shale fragments coated with iron and man- 
ganese. 

D, 47 to 54 inches, fine, medium, and coarse, calcareous 
gravel containing shale fragments, some of which are 
coated with iron and manganese. 


Marshan silty clay loams, moderately deep over sand 
and gravel.—These soils are underlain by sand and gravel 
at depths of 24 to 30 inches. The A horizon ranges from 
10 to 15 inches in thickness and from light silty clay loam 
to medium clay loam in texture. This layer is black 
(10YR 2/1, 2.5Y 2/0, or 5Y 2/1). The texture of the 
B, horizon ranges from medium clay loam to medium 
silty clay loam. The C horizon is 3 to 6 inches thick and 
ranges from medium loam to heavy loam. The D horizon 
is stratified fine, medium, and coarse gravel, shaly gravel, 
and sand. 

Marshan silty clay loam, moderately deep over sand 
and gravel: 


Aip 0 to 6 inches, black (2.5Y 2/0, moist) silty clay loam; 
moderate, very fine, subangular blocky structure; friable 
when moist. 

Aw 6 to 12 inches, black (2.5Y 2/1, moist) silty clay loam; 
moderate, very fine, subangular blocky structure; slightly 
firm when moist. 

Bg 12 to 16 inches, very dark grayish-brown (2.5Y 3/2, 
moist) silty clay loam; moderate, very fine, subangular 
blocky structure; common, medium, faint, very dark gray 
(2.5Y 3/1, moist) mottles; slightly firm when moist. 

Bg 16 to 25 inches, mixed dark grayish-brown (2.5Y 4/2, 
moist) and olive (5Y 5/3, moist) silty clay loam; weak 
to moderate, fine, subangular blocky structure; common, 
medium, faint, very dark gray (5Y 3/1, moist) mottles; 
slightly firm when moist. 

Cea 25 to 28 inches, grayish-brown (2.5Y 5/2, moist) heavy 
loam; massive; many, medium, prominent, strong-brown 
(7.5YR 5/6, moist) mottles; friable when moist. 

D_ 28 to 40 inches, fine, medium, and coarse gravel contain- 
ing shale and sand in stratified layers. 


Bea 


Beze 


MUCK 


Muck is very poorly drained organic material over- 
lying stratified, calcareous, glacial drift. It is classified 
as a Bog soil. The areas are in old lakebeds on the Late 
Wisconsin till plain and generally are surrounded, or 
rimmed, by Harpster soils. The organic material ranges 
from extremely acid to alkaline. The native vegetation 
was swamp grasses and sedges. 

A thin horizon of dark-colored mineral soil commonly 
lies between the muck surface layer and the underlying 
gleyed, stratified sand and silt. In short distances within 
an area, the thickness of the muck layer varies widely. 


Two phases of Muck were mapped. Muck, moderately 
shallow, is 25 to 60 inches deep. Muck, shallow, is 10 to 
25 inches deep. 

Muck, shallow (100 yards west and 35 yards south of 
NW corner of NEYNWY sec. 33, T. 92 N., R. 27 W., 
Lake Township) : 


1 Oto 7 inches, black (10YR 2/1) fibrous, peaty muck; loose 
when moist. 

2 7 to 11 inches, black (10YR 2/1) to very dark gray (10YR 
8/1), peaty muck containing brown fibers; weak, thin, 
platy structure; loose when moist. 

3 11 to 17 inches, black (10YR 2/1) to very dark gray 
(10YR 3/1) muck containing fine fibers; moderate, thin, 
platy structure; loose when moist. 

4 17 to 22 inches, black (2.5Y 2/0) to very dark gray (2.5Y 
3/0) mucky silt loam; moderate, thin, platy structure; 
strong-brown (7.5YR 5/8) root channels; very friable 
when moist. 

5 22 to 30 inches, black (2.5Y 2/0) to very dark gray (2.5Y 
3/0) mucky silt loam; weak, very fine, subangular blocky 
structure; red (2.5YR 4/8) and strong-brown (7.5YR 
5/8) root channels; friable when moist. 

6 380 to 35 inches, light olive-gray (5Y 6/2) to olive-gray 
(5Y 5/2) silt loam; massive; many, coarse, prominent, 
strong-brown (7.5YR 5/8) and yellowish-brown (10YR 
5/6, moist) mottles; very friable when moist. 


MUCKY PEAT 


Mucky peat is very poorly drained, fibrous, organic 
material, over stratified, calcareous, glacial drift. It is in 
the Bog great soil group. The areas are old lakebeds on 
the Lake Wisconsin till plain and are practically every- 
where surrounded by Harpster soils. The reaction ranges 
from acid to alkaline. A layer of brown, raw, fibrous 
peat, 2 to 10 inches thick, is common below a depth of 6 
inches. Generally, there is a dark-colored horizon of 
mucky silt loam just above the calcareous, gleyed, and 
stratified sand and silt. Three phases of Mucky peat 
were mapped. Mucky peat, shallow, is 10 to 25 inches 
deep. Mucky peat, moderately shallow, is 25 to 40 inches 
deep. Mucky peat, deep, is 40 to 60 inches deep. 

Mucky peat, moderately shallow (75 yards south and 
10 yards east of the NW corner of NW14NW14 sec. 12, 
T. 92 N., R. 27 W., Vernon Township) : 


1 0 to 4 inches, black (10YR 2/1) peaty muck; loose when 
moist. 

2 4 to 10 inches, black (10YR 2/1), very dark brown (10YR 
2/2) when crushed, fibrous peat; loose when wet. 

3 10 to 15 inches, black (10YR 2/1), very dark brown (10YR 
2/2) when crushed, fibrous peat; moderate, very thin, 
platy structure; loose when moist. 

4 15 to 21 inches, black (10YR 2/1), very dark brown (10YR 
2/2) when crushed, peat; moderate, very thin, platy 
structure; strong-brown (7.5YR 5/6, 5/8) root channels; 
loose when moist. 

5 21 to 28 inches, black (5Y 2/1), very dark brown (10YR 
2/2) when crushed, peaty muck; massive; many, strong- 
brown (7.5YR 5/6, 5/8, moist) root channels; very fri- 
able when moist. 

6 28 to 36 inches, black (5Y 2/1) to very dark gray (5Y 
3/1), dark-brown (7.5YR 3/2) when crushed, mucky silt 
loam; massive; reddish-brown (5YR 5/4) and yellowish- 
red (5YR 4/6, moist) root channels; very friable when 
moist. 

7 36 to 44 inches, dark-gray (5Y 4/1) mucky silt loam; mas- 
sive; reddish-brown (5YR 5/4) and yellowish-red (SYR 
4/6) root channels; very friable when moist. 

8 44 to 52 inches, mixed gray (5Y 5/1) and dark-gray (5Y 
4/1) light silty clay loam; massive; few, medium, promi- 
nent olive (5Y¥ 5/4 and 5Y 5/6) mottles; reddish brown 
5YR 4/4) and yellowish red (5YR 4/6) in root channels; 
caleareous; very friable when moist. 
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9 52 to 62 inches, mixed gray (SY 6/1, moist) and light-gray 
(5Y 7/2) light silty clay loam; massive; many, coarse, 
distinct, olive (SY 5/4, 5/6) mottles; reddish-brown (5YR 
4/4) and yellowish-red (SYR 4/6) root channels; cal- 
careous; friable when moist. 


NICOLLET SERIES 


The Nicollet soils are Brunizems that developed under 
prairie grasses in the uplands. The parent material is 
friable, calcareous, Late Wisconsin glacial till of loam 
texture. The slopes are dominantly convex, but some are 
concave. The slope range is about 1 to 3 percent. Nicol- 
let soils are imperfectly drained and moderately per- 
meable. 

The A, horizon is 9 to 16 inches thick. It ranges from 
loam to light clay loam in texture and from black (10YR 
2/1) to very dark brown (10YR 2/2) or very dark gray 
(10YR 3/1) in color. The texture of the B horizon 
ranges from heavy loam to light clay loam and is about 8 
percent higher in clay content than the A horizon. Gen- 
erally, the depth to carbonates is about 35 to 40 inches. 

The Nicollet soils are not so well drained.as the Clarion 
soils and are not so poorly drained as the Webster soils. 

Nicollet loam (NE4ZNE1, sec. 34, T. 93 N., R. 28 W.): 


A: 0 to 9 inches, very dark gray (10YR 3/1) heavy loam; 
moderate, fine, granular structure; friable when moist. 

As 9 to 14 inches, very dark gray (10YR 3/1, moist) heavy 
loam; moderate, medium, granular structure; friable 
when moist. 

Bi 14 to 26 inches, mixed very dark grayish-brown (10YR 
3/2) and very dark brown (10YR 2/2, moist) light clay 
loam; moderate, fine, subangular blocky structure; 
slightly firm when moist. 

Bs 26 to 31 inches, mixed dark grayish-brown (10YR 4/2) 
and very dark grayish-brown (10YR 3/2 to 2.5Y 8/2) 
light clay loam; weak, fine, subangular blocky structure; 
slightly firm when moist. 

€, 31 to 41 inches, mixed dark grayish-brown (2.5¥ 4/2 and 
very dark grayish-brown (2.5Y¥ 3/2) light clay loam; 
massive; few, fine, distinct, dark-brown (7.5YR 4/2) 
mottles; slightly firm when moist. | 

Cz 41 inches+, mixed dark grayish-brown (2.5Y 4/2) and 
very dark grayish-brown (2.5Y 3/2) loam; massive; few, 
fine, distinct, dark-brown (7.5YR 4/2) mottles; calcare- 
ous; friable when moist. 


OKOBOJI SERIES 


The Okoboji series consists of Wiesenbodens that inter- 
grade to Alluvial soils. These soils are very poorly 
drained and have moderate to moderately slow perme- 
ability. They developed from local alluvium or reworked 
glacial material. They are in large and small depres- 
sions, or potholes, in the uplands and are surrounded, or 
rimmed, by Harpster soils. The relief of the surrounding 
areas is nearly level to rolling. Generally, the areas of 
Okoboji soils are larger than those of the Glencoe or 
Rolfe soils, which also occur in depressions. The surface 
horizon of the Okoboji soils is neutral or slightly cal- 
careous. The native vegetation was swamp grasses and 
sedges. 

The A horizons vary from 15 to 25 inches in thickness, 
from mucky silt loam to light silty clay loam in texture, 
and from black (5Y 2/1) to very dark gray (5Y 3/1) in 
color. The B, horizons range from light to heavy silty 
clay loam. They are generally 3 to 7 percent higher in 
content of clay than the A horizons. 

Okoboji silt loam has a thicker A, horizon than the 
Webster or Wacousta soils. Laboratory data for the fol- 


lowing profile of Okoboji silt loam is presented in table 
6, p. 47. 

” Okoboji silt loam (180 yards west and 30 yards south 
of the NE corner of NWIANW14 sec. 5, T. 93 N., R. 27 
W., Vernon Township) : 


Ay 0 to 5 inches, very dark gray (10YR 3/1, moist) silt 
loam; weak, medium, granular structure; very friable 
when moist. 

Aw 5 to 10 inches, very dark gray (10YR 3/1, moist) silt 
loam; weak, medium, granular structure; very friable 
when moist. 

Ais 10 to 16 inches, black (10YR 2/1, moist) heavy silt 

loam ; moderate, thin, platy structure; friable when moist. 

16 to 21 inches, black (10YR 2/1, moist) silty clay loam; 
weak, very fine, subangular blocky structure; friable 
when moist. 

21 to 26 inches, black (5Y 2/1, moist) heavy silty clay 
loam; moderate, fine, subangular blocky structure; 
slightly firm when moist. 

26 to 30 inches, black (5Y 2/1, 2/2, moist) silty clay 
loam; weak, coarse, subangular blocky structure; dark- 
brown (7.5YR 4/4, moist) root channels; slightly firm 
when moist. 

Ce 30 to 34 inches, gray (5Y 5/1, moist) to dark-gray (5Y¥ 
4/1, moist) and very dark gray (5Y 3/1, moist) silty 
clay loam; massive; dark-brown (7.5YR 4/4, moist) root 
channels; slightly firm when moist. 

Cee 34 to 42 inches, gray (5Y 5/1, moist) to olive (5Y 5/3, 

moist) silt loam; massive; yellowish-red (5YR 4/6, 

moist) iron concretions that are 1% inches in diameter 

and appear to run in horizontal veins; calcareous; friable 
when moist. 

42 to 49 inches, gray (5Y 5/1, moist) to olive (5Y 5/4, 
5/6, moist) silt loam; massive; common, fine, distinct, 
light olive-brown (2.5Y 5/6, moist) mottles; calcareous; 
friable when moist. 


OKOBOJI SERIES, IMPERFECTLY DRAINED VARIANT 


These are dark-colored soils that developed under grass, 
in depressions that appear to be sinkholes and are filled 
with colluvium. The soils are classified as Brunizems that 
intergrade to Alluvial soils. They occur only in small 
areas in general soil area 3 in the southwestern part of 
the county where limestone bedrock is nearer the surface 
than in the rest of the county. The surface horizon is 
slightly acid. Permeability is moderate. These soils 
have concave slopes of 1 to 8 percent. The topographic 
position is similar to that of the Glencoe soils. 

The A,, horizon varies from 10 to 25 inches in thick- 
ness, from loam to light silty clay loam in texture, and 
from very dark gray (10YR 3/1) to black (10YR 2/1) 
in color. The Aj, horizon is black (10YR 2/1 and 5Y 
2/1) and is 15 to 50 inches thick. It varies from silt 
loam to light silty clay loam. If a B horizon is distin- 
guishable, it varies from silt loam to light silty clay loam. 

Okoboji silt loam, imperfectly drained variant (SE%4 
Swi, sec. 2, T. 91 N., R. 80 W.): 


Ax 0 to 15 inches, very dark gray (10YR 3/1) silt loam; 
friable when moist. 

Aw 15 to 30 inches, black (10YR 2/1) silt loam; friable when 
moist. 

Bu 30 to 40 inches, dark grayish-brown (10YR 4/2) silt 
loam; friable when moist. 

Bi. 40 to 45 inches, dark grayish-brown (10YR 4/2) silt 
loam; friable when moist. 

Be 45 to 50 inches, grayish-brown (10YR 5/2) light clay, 
loam; slightly firm when moist. 


ORIO SERIES. 


The soils of the Orio series are Planosols that developed 
under swamp grasses and sedges from very friable, glacial 
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outwash or reworked glacial till and outwash materials. 
These soils are poorly drained and slowly permeable. 
They are in depressions on the upland till plain, generally 
near the major streams. Unlike some of the other soils 
in depressions, these soils are not rimmed by the calcare- 
ous Harpster soils. 

The A horizons vary in texture from light silt loam to 
sandy loam. Fine sandy loam predominates. The B, 
horizons are sandy clay, sandy clay loam, or medium clay 
loam. In some places there are two or three B, horizons, 
separated by layers of loamy sand. The C horizon is 
highly stratified glacial drift containing layers of silt, 
coherent sand, and loam. 

The A and B horizons are sandier than those in the 
Rolfe soils. 

ow3 fine sandy loam (SE14%4SW14 sec. 5, T. 92 N., BR. 
30 W.): 


Ai 0 to 8 inches, black to very dark gray (10YR 2.5/1) fine 
sandy loam; weak, fine, granular structure; strongly 
acid; friable when moist; clear boundary. 

An 8 to 12 inches, very dark gray (10YR 3/1) and gray 
(10YR 5/1, dry) sandy loam; moderate, thin, platy struc- 
ture; friable when moist; strongly acid; gradual bound- 
ary. 

Az 12 to 16 inches, dark-gray (10YR 4/1) and gray (10YR 
6/1, dry) sandy loam; weak, medium, platy structure; 
medium acid; friable when moist; clear boundary. 

AsB:i 16 to 20 inches, very dark gray to dark gray (10YR 

8.5/1) or gray (10YR 6/1, dry) light loam; weak, me- 

dium, platy structure; slightly firm when moist; medium 

acid; clear boundary. 

20 to 26 inches, mixed very dark gray to dark-gtay 
(10YR 3.5/1) and very dark grayish-brown (10YR 3/2) 
sandy clay loam; dark-gray (10YR 4/1) and dark gray- 
ish-brown (10YR 4/2) coatings; weak, medium, subangu- 
lar blocky structure; slightly acid; hard when dry; firm 
when moist; gradual boundary. 

26 to 37 inches, gray (5Y 5/1) heavy sandy clay loam 
intermixed with layers of sandy loam; weak, medium, 
blocky structure to massive; few, fine, distinct, light-gray 
(5Y 7/1) and white (SY 8/1) mottles; slightly acid; firm 
to friable when moist; gradual boundary. 

87 to 45 inches, mixed dark-gray (5Y 4/1) and gray (5Y 
5/1) light sandy clay loam; weak, medium, blocky struc- 
ture; common, fine, distinct, dark-brown (7.5YR 3/4) 
mottles; hard when dry; slightly acid; slightly firm when 
moist; gradual to diffuse boundary. 

C, 45 to 60 inches, dark-gray (10YR 4/1) sandy loam; mas- 
sive; slightly acid; hard when dry. 


Aga 


Bees 


B rsd 


PLATTVILLE SERIES 


The soils of the Plattville series are imperfectly 
drained, moderately permeable Brunizems. Those in 
Humboldt County intergrade to Alluvial soils. These 
soils developed under grass from loamy alluvial material, 
including glacial outwash. They are underlain by lime- 
stone bedrock at depths of 3 to 5 feet. Areas of these 
soils are adjacent to small upland drainageways and on 
nearly level benches adjacent to major streams within the 
Late Wisconsin till plain. 

The A horizons are dominantly loam but in some areas 
are gritty silt loam. The B horizon ranges from light 
clay loam to heavy loam. The D horizon generally has 
a 2- to 4-inch layer of decomposed limestone and lime- 
stone fragments over unweathered bedrock. 

The Plattville soils are the imperfectly drained analogs 
of the Copas soils. The Plattville soils have thicker and 
darker A, horizons and poorer natural drainage than the 
a se Ae In Humboldt County, they are deeper to 

edrock. 


Plattville loam (NEYNE sec. 11, T. 91 N., R. 30 
W.): 

Ai 0 to 10 inches, black (10YR 2/1) loam; weak, fine, gran- 
ular structure; medium acid; friable when moist; grad- 
ual boundary. 

Az 10 to 15 inches, mixed black (10YR 2/1) and very dark 
gray (10YR 38/1) loam; weak, granular structure; me- 
dium acid; friable when moist; gradual boundary. 

Bi 15 to 24 inches, very dark grayish-brown (2.5Y 3/2) light 
clay loam; very weak, fine, subangular blocky structure; 
slightly acid; friable when moist; gradual boundary. 

Bs 24 to 30 inches, dark grayish-brown (2.5Y 4/2) light 
clay loam; weak, fine, subangular blocky structure; 
slightly acid; slightly firm when moist; gradual boundary. 

Be 30 to 42 inches, dark grayish-brown (10YR 4/2) heavy 
loam; very weak, fine, subangular blocky structure; neu- 
tral; friable when moist; gradual boundary. 

Bs 42 to 48 inches, brown (10YR 5/3) loam; massive; com- 
mon, fine, prominent, strong-brown (7.5YR 5/8) mottles; 
neutral; friable when moist; abrupt boundary. 

D 48 inches+, brownish-yellow (10YR 6/6) decomposed 
limestone and limestone fragments in a layer 2 inches 
thick over limestone. 


ROLFE SERIES, 


In the Rolfe series are very poorly drained soils that 
developed under swamp grasses and sedges from calcare- 
ous glacial drift of Late Wisconsin age. They are classi- 
fied as Planosols. They are found throughout the county, 
in potholes or other depressions on the upland till plain. 
Unlike some other soils in similar positions, they are not 
rimmed, or surrounded, by the Harpster soils. The Rolfe 
soils are very poorly drained, slowly to very slowly per- 
meable, and acid throughout the solum. 

The A, horizon ranges from 4 to 9 inches in thickness, 
from medium to heavy silt loam in texture, and from 
black (10YR 2/1) to very dark gray (10YR 3/1) in 
color. The A, horizon ranges from 6 to 14 inches in 
thickness, from light loam to light silt loam in texture, 
and from dark gray (10YR 4/1) to light brownish gray 
(10¥R 6/2) in color. The B, horizon ranges from 30 to 
45 inches in thickness, from heavy clay loam to light 
clay in texture, and from mottled grayish brown (2.5Y 
5/2) to mottled olive gray (5Y 5/2) in color. In this 
horizon, continuous clay films are around the peds and 
along the vertical cleavage planes. The C, horizon of 
very friable glacial drift has highly stratified layers of 
silt, coherent sand, and loam. Generally, it is calcareous 
below a depth of 60 inches. 

The Rolfe soils contain more organic matter than the 
Ames soils. They have darker colored A, and B, horizons. 

Laboratory data for the following profile of Rolfe silt 
loam are presented in table 6, p. 47. 

Rolfe silt loam (110 yards west and 8 yards north of 
the SE corner of SEYSW14 sec. 1, T. 92 N., R. 29 W., 
Rutland Township) : : 


Ap Oto 9 inches, black (10YR 2/1) to very dark gray (10YR 
3/1) silt loam; weak, coarse, granular structure; friable 
when moist. 

Az 9 to 16 inches, dark-gray (10YR 4/1) to gray (10YR 6/1) 
silt loam; strong, very thin, platy structure; few, fine, 
prominent, yellowish-red (5YR 5/8) motties; friable 
when moist. 

AsBg 16 to 20 inches, very dark gray (10YR 3/1) silt loam; 
weak to moderate, medium, subangular blocky structure 
to weak, very thin, compound, platy structure; gray 
(10YR 6/1) coatings; friable when moist. 

Bea 20 to 26 inches, olive-gray (5Y 4/2 to 5/2) gritty silty 
clay; strong, very fine, subangular blocky structure; few, 
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fine, prominent, yellowish-red (5YR 5/8) iron mottles; 
clayskins present; very firm when moist. 

Bex 26 to 29 inches, olive-gray (5Y 4/2 to 5/2) heavy silty 

clay loam; moderate, medium, subangular blocky struc- 

ture; common, fine, distinct, yellowish-red (5YR 5/8) 

iron mottles; clayskins present; very firm when moist. 

29 to 36 inches, olive-gray (5Y 5/2) clay; moderate, 
medium, subangular blocky structure; common, fine, dis- 
tinct, yellowish-red (5YR 5/8) iron mottles; black (5Y 
2/1) material in root channels and crayfish holes; clay- 
skins present; very firm when moist. 

36 to 41 inches, olive-gray (5Y 5/2, 5/4) light clay loam; 
massive with some vertical cleavage planes ; common, fine, 
distinct, yellowish-red (5YR 5/8) iron mottles; black 
(5Y 2/1) material in root channels and crayfish holes; 
clayskins present; firm when moist. 

41 to 48 inches, olive-gray (SY 5/2 and 4/2) light clay 
loam; massive; few to common, fine, distinct, yellowish- 
red (5YR 5/8) iron mottles; black (5Y 2/1) material in 
root channels and crayfish holes; slightly firm when 
moist. 

Ce 48 to 55 inches, olive-gray (5Y 5/2) loam; massive; few, 
fine, distinct, very dark gray (5Y 3/1) and light olive- 
brown (2.5Y 5/6) mottles; friable when moist. 

Ce 55 to 62 inches, olive-gray (5Y 5/2) loam; massive; few, 
fine, distinct, very dark gray (5Y 3/1, moist) mottles and 
common, coarse, prominent, yellowish-red (5YR 5/8) iron 
mottles; calcareous; very friable. 


Bees 


Begs 


Bese 


SOGN SERIES 
In the Sogn series are well-drained soils that are un- 


derlain by limestone bedrock at depths of 10 to 15 inches. 


They are classified as Lithosols. 
Sogn loam: 

A 0 to 10 inches, black (10YR 2/1) loam to silt loam; weak, 
fine and very fine, granular structure; friable; the upper- 
most 5 inches contains sand-sized calcareous fragments, 
but the matrix is not calcareous; below a depth of 5 
inches, limestone fragments 3 to 5 inches across are abun- 
dant. 

D 10 inches-, limestone bedrock. 


STORDEN SERIES 


The soils of the Storden series are Regosols that de- 
veloped in the uplands from friable, calcareous loam till 
of Late Wisconsin age. They are well drained to exces- 
sively drained and are moderately permeable. The slope 
range is 9 to 50 percent. The principal native vegetation 
was prairie grasses. 

The A horizon, where present, ranges up to 8 inches in 
thickness. It ranges in color from very dark grayish 
brown (10YR 3/2) to dark yellowish brown (10YR 4/4). 
It is thinner and lighter colored than the A horizon 
in the Clarion soils. The Storden soils are calcareous at 
or within 12 inches of the surface. They contrast with 
Clarion soils in not having a B horizon. 

Storden loam (NENW), sec. 11, T. 92 N., R. 28 W.): 


A, 0 to 6 inches, very dark grayish-brown (10YR 38/2) loam; 
weak, medium, granular structure; carbonates at 8 to 4 
inches; friable when moist. 

6 to 10 inches, mixed very dark grayish-brown (10YR 
8/2) and dark-brown (10YR 4/3) loam; massive; cal- 
careous; friable when moist. 

Cz. 10 inches+, yellowish-brown (10YR 5/4) loam; massive; 
calcareous; friable when moist. 


AsCi 


TERRIL SERIES 


The soils of the Terril series developed from local allu-. 


vium. They are moderately well drained and moderately 
permeable. These soils are classified as Brunizems that 
intergrade to Alluvial soils. They have concave slopes 


that range from 0 to 9 percent. They are in the uplands, 
at the base of stronger slopes, and between the uplands 
and the stream terraces, at the base of sharp slopes. The 
principal native vegetation was prairie grasses. 

The A horizon is 15 to 30 inches thick. It is medium 
to heavy loam and is very dark gray (10YR 3/1) to very 
dark brown (10YR 2/2). In some areas where alluvial 
material has recently been deposited, the surface layer is 
very dark grayish brown (10YR 3/2). In some places 
the B horizon 1s not distinguishable; where it can be seen, 
it ranges from very dark grayish brown (10YR 3/2) to 
dark brown (10YR 4/3). The C horizon is dark grayish 
brown (10YR 4/2) to brown (10YR 5/3). 

The Terril soils have a thicker A horizon than the Ni- 
collet soils and are finer textured and darker colored than 
the Ankeny soils. 

Terril loam (NEY4NW14 sec. 31, T. 92 N., R. 80 W.): 


A 0 to 24 inches, very dark gray (1OYR 3/1) loam; weak, 
medium, granular structure; friable when moist. 

B 24 to 40 inches, very dark grayish-brown (10YR 3/2) 
loam; weak, fine, subangular blocky structure; friable 
when moist. 

C 40 to 50 inches, dark grayish-brown (10YR 4/2) to gray- 
ish-brown (10YR 5/2) loam; massive; friable when moist. 


TRUMAN SERIES 


The soils of the Truman series are Brunizems that de- 
veloped from silty alluvium. They are on Late Wiscon- 
sin outwash terraces where slopes range up to 20 percent. 
The soils are well drained and moderately permeable. 
Calcium carbonates are at depths of 36 to 60 inches. The 
principal native vegetation was prairie grasses. 

The A horizon is 10 to 17 inches thick where it is not 
eroded. It is black (10YR 2/1) to very dark gray (10YR 
3/1) in the nearly level areas. This horizon becomes 
lighter colored and thinner as the slope increases. The B 
horizon is 15 to 35 inches thick. It ranges from light 
silt loam to heavy silt loam in texture and from yellowish 
brown (10YR 4/4, 5/4) to olive brown (2.5Y 4/4) in 
color. The C horizon ranges from silt loam to light silty 
clay loam and, in some places, contains thin lenses of very. 
fine sand. Normally, sand and gravel are at depths of 
7 to 10 feet. 

Truman silt loam: 


Axp 0 to 8 inches, very dark gray (10YR 3/1) silt loam; 
weak, fine, granular structure; slightly acid; friable when 
moist; gradual boundary. 

Aw 8 to 13 inches, very dark gray (1OYR 3/1) silt loam; 
weak, medium, platy structure and weak, fine, subangular 
blocky structure; slightly acid; friable when moist; grad- 
ual boundary. 

A; 138 to 17 inches, very dark brown (10YR 2/2) and very 
dark gray (10YR 3/1) silt loam; weak, fine, granular 
structure; slightly acid; friable when moist; gradual 
boundary. 

Bi 17 to 24 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, subangular blocky structure; few, fine, dis- 
tinct, dark yellowish-brown (10YR 4/4) and common, fine, 
faint, dark-brown (10YR 3/3, moist) mottles; medium 
acid; friable when moist; gradual boundary. 

B, 24 to 32 inches, yellowish-brown (1OYR 5/4) silt loam; 
weak, fine, subangular blocky structure; few, fine, dis- 
tinct, very dark brown (10YR 2/2) and common, medium, 
faint, dark-brown (10YR 3/8) mottles; slightly acid; 
friable when moist; clear boundary. 

Bs 32 to 46 inches, yellowish-brown (10YR 5/4) silt loam; 
massive; friable when moist; neutral; gradual boundary. 

Cu 46 to 52 inches, mixed grayish-brown (2.5Y 5/2) and 
olive-brown (2.5Y¥ 4/4) silt loam; massive; many, fine, 
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distinct, reddish-brown (5YR 4/4) mottles; calcareous; 
friable when moist; gradual boundary. 
Cw 52 to 84 inches, gray (5Y 6/1) silt loam; massive; cal- 
careous; friable when moist; clear boundary. 
D & to 100 inches, coarse sand and gravel; loose when 
moist. . 
WABASH SERIES. 


The soils of the Wabash series developed in_fine-tex- 
tured alluvium on level to slightly depressed bottom 
lands along the major streams. These soils are very 
poorly drained and are very slowly permeable. They are 
classified as Wiesenbodens. They are acid throughout the 
solum. Swamp grasses and sedges have been the native 
vegetation. — ; ; ae 

The A horizon, 20 to 35 inches thick, varies in texture 
from light to heavy silty clay. It is black (10YR 2/1 to 
5Y 2/1). The AC transitional zone ranges from 20 to 
35 inches in thickness, from light to medium silty clay in 
texture, and from very dark gray (5Y 2.5/1) to dark 
gray (5Y 4/1) in color. The material below the AC 
transition is dark-gray (5Y 4/1) silty clay loam. 

The Wabash soils are finer textured and more poorly 
drained than the Colo soils. In color and texture they 
are similar to the Glencoe soils, but they have developed 
from different parent material and in a different topo- 
graphic position. 

Wabash silty clay (SW14SW% sec. 5, T. 93 N., R. 28 
W.): 

Ay 0 to 6 inches, black (10YR 2/1) light silty clay; firm 
when moist; diffuse boundary. 

Aw 6 to 9 inches, black (10YR 2/0.5) medium silty clay; 
weak to moderate, medium, subangular blocky structure; 
firm when moist; diffuse boundary. 

Aw 9 to 12 inches, black (N 2/0) light silty clay; weak to 
moderate, very fine, subangular blocky structure; very 

_ firm when moist; diffuse boundary. 

Au 12 to 17 inches, black (N 2/0) light to medium silty clay; 
weak to moderate, very fine, subangular blocky structure; 
very firm when moist; diffuse boundary. 

Au 17 to 25 inches, black (N 2/0) heavy silty clay; weak, 
fine and very fine, subangular blocky structure; very firm 
when moist; diffuse boundary. 

25 to 32 inches, very dark gray (5Y 2.5/1) medium silty 
clay; massive; very firm when moist; diffuse boundary. 

82 to 40 inches, very dark gray (5Y 2.5/1) light to me- 
dium silty clay; massive; few, fine, faint, dark-brown 
(7.5YR 3/4) mottles; very firm when moist; diffuse 
boundary. 

40 to 50 inches, very dark gray (5Y 3/1) light silty 
clay; massive; few, fine, faint, dark-gray (5Y 4/1) mot- 
tles; few iron and manganese concretions; very firm 
when moist. 


ACi 
AC2 


ACs 


WACOUSTA SERIES. 


The Wacousta series consists of nearly level soils that 
developed from local alluvium and reworked glacial till 
or outwash. These soils are very poorly drained and are 
moderately permeable. They are classified as Wiesen- 
bodens. They occur in the larger depressions, which are 
surrounded, or rimmed, by Harpster soils. The surface 
horizons are neutral or slightly calcareous. The parent 
material is calcareous. Swamp grasses and sedges have 
been the native vegetation. 

The black (10YR 2/1 to 5Y 2/1) A, horizon, 6 to 10 
inches thick, varies from heavy silt loam to light silty 
clay loam. Silt loam predominates. The B_ horizon 
ranges in thickness from 10 to 14 inches, in texture from 
medium to heavy silty clay loam, and in color from dark 


olive gray (5Y 3/2) or dark gray (5Y 4/1) to mottled 
light olive gray (5Y 6/2). The C horizon is mainly 
stratified glacial drift composed mostly of silt loam and 
very small amounts of fine sand. 

The Wacousta soils have a thinner A horizon and a 
thinner solum than the Okoboji soils. 

Laboratory analyses of the following profile of Wa- 
cousta silt loam are presented in table 6, p. 47. 

Wacousta silt loam: 


Ay 0 to 8 inches, black (2.5Y 2/0) silt loam; weak, medium, 
granular structure; friable when moist. 

AsB, 8 to 12 inches, black to dark olive-gray (5Y 2/1 to 3/2) 

light silty clay loam; weak, very fine, subangular blocky 

structure; slightly firm when moist. 

12 to 20 inches, dark olive-gray to dark gray (5Y 3/2 to 

4/1) and olive-gray (5Y¥ 5/2) heavy silty clay loam; 

massive; common, coarse, prominent, yellowish-brown 

' (10¥R 5/6) iron mottles; firm when moist. 

Cg: 20 to 26 inches, light olive-gray to olive-gray (5Y 6/2 to 
5/2) light silty clay loam; massive; common, coarse, 
prominent, yellowish-brown (10YR 5/6) iron mottles; 
dark olive-gray (5Y 3/2) root channels; some small iron 
and manganese concretions; calcareous; friable when 
moist. 

Cgz 26 to 33 inches, light olive-gray to olive-gray (5Y 6/2 to 
5/2) silt loam; massive; common, medium, distinct, yel- 
lowish-brown (10YR 5/6) iron mottles; some small iron 
and manganese concretions; calcareous; friable when 
moist. 


B g2 


WAUKEGAN SERIES 


The soils of the Waukegan series are Brunizems. They 
are well drained to somewhat excessively drained soils 
that developed from loamy alluvium over sand and gravel 
on glacial outwash terraces along streams. They are acid 
throughout the solum. The principal native vegetation 
was prairie grasses. The Waukegan soils are better 
drained than the Kato soils. 

Four phases of Waukegan loam, moderately deep over 
sand and gravel, were mapped, and three phases of Wau- 
kegan loam, deep over sand and gravel. 

Waukegan loams, deep over sand and gravel._—These 
soils are underlain by sand and gravel at some depth be- 
low 386 inches. They are well drained and moderately 
permeable. The slopes range from 0 to 9 percent. The 
A horizon, where not eroded, ranges from 9 to 16 inches 
in thickness, from black (10YR 2/1) to very dark brown 
(10YR 2/2) in color, and from loam or gritty silt loam 
to light clay loam in texture. The B horizon is 14 to 20 
inches thick. It ranges from Joam to light clay loam in 
the upper part to loam or sandy clay loam in the lower 
part. It is very dark grayish brown (10YR 3/2) to dark 
brown (10YR 4/3). The texture of the C horizon ranges 
from sandy loam to light loam. The D horizon contains 
fine, medium, and coarse gravel mixed with shale frag- 
ments, as well as layers of fine to coarse sand, intermixed 
with the gravel. 

Waukegan loam, deep over sand and gravel (NW14- 
NE sec. 23, T. 93 N., R. 27 W.): 

Axp 0 to 6 inches, black (10YR 2/1) and dark-gray to dark 
grayish-brown (10YR 4/15, dry), gritty, heavy silt loam; 
weak, fine and medium, granular structure; friable when 
moist; gradual boundary. 

Aw 6 to 16 inches, black (10YR 2/1) silty clay loam; weak, 
very fine, subangular blocky- structure; friable when 
moist; gradual boundary. 

B: 16 to 20 inches, mixed very dark grayish-brown (10YR 
3/2) and very dark gray (10YR 3/1) clay loam; moder- 
ate, very fine, subangular blocky structure; friable when 
moist; gradual boundary. 
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B. 20 to 25 inches, very dark grayish-brown (10YR 3/2) 
light clay loam; weak, fine and medium, subangular 
blocky structure; friable when moist; gradual boundary. 

Bs 25 to 80 inches, dark-brown (10YR 3/3) sandy clay loam; 
weak, medium, subangular blocky structure; some fine 
gravel; friable when moist; gradual boundary. 

C: 30 to 36 inches, mixed dark-brown (10YR 3/3) and brown 
(10YR 4/3) sandy loam; massive; some fine gravel; very 
friable when moist; clear boundary. 

D. 36 to 40 inches, sandy loam containing fine, medium, and 
coarse gravel; massive; loose when moist. 

Waukegan loams, moderately deep over sand and 
gravel.—These soils are underlain by sand and gravel at 
depths of 24 to 30 inches. The soils are somewhat exces- 
sively drained and have moderately rapid permeability. 

The slopes range from 0 to 15 percent. The A, horizon 
ranges from 6 to 10 inches in thickness, from light loam 
to silt loam in texture, and from very dark gray (10YR 
3/1) to very dark grayish brown (10YR 3/2) in color. 
The B horizon, 10 to 20 inches thick, is dark brown 
(7.5YR 4/4 to 10YR 3/3). In texture the B horizon 
ranges from sandy clay loam to loam in the upper part 
to loam or sandy loam in the lower part. The D horizon 
consists of fine, medium, and coarse gravel and, in some 
places, contains layers of fine and coarse sand. The 
gravel commonly contains many shale fragments. The 
Waukegan soils are not so sandy in the A and B horizons 
as the Dickinson soils. 

Waukegan loam, moderately deep over sand and gravel 
(SW14SE sec. 10, T. 92 N., R. 30 W.): 


Ax» 0 to 9 inches, very dark gray (10YR 3/1) loam; weak, 
fine and medium, granular structure; strongly acid; fri- 
able when moist; gradual boundary. 


As 9 to 14 inches, very dark brown (10YR 2/2) loam; mod- — 


erate, fine and medium, granular structure; many, me- 
dium, faint, very dark gray (10YR 3/1) and few, fine, 
faint, dark-brown (10YR 3/3) mottles; strongly acid; 
friable when moist; gradual boundary. ‘ 

B.: 14 to 20 inches, very dark brown (10YR 2/2) light sandy 
clay loam; weak, fine and medium, subangular blocky 
structure; few, medium, faint, very dark gray (10YR 
8/1) and common, medium, faint, dark-brown (10YR 4/3) 
mottles; strongly acid; friable when moist; gradual 
poundary. 

B: 20 to 24 inches, dark-brown (10YR 3/3) loam; moderate, 
fine and medium, subangular blocky structure; common, 
medium, distinct, very dark gray (10YR 3/1) mottles; 
strongly acid; friable when moist; gradual boundary. 

Bs 24 to 29 inches, dark-brown (10YR 4/3) sandy loam; 
massive; strongly acid; friable when moist; gradual 
boundary. 

Di 29 to 34 inches, mixed dark-brown (10YR 4/3) and dark 
yellowish-brown (10YR 4/4) loamy sand; massive; me- 
dium acid; loose when moist; gradual boundary. 

D,, 34 to 50 inches, light yellowish-brown (10YR 6/4) sand; 
single grain; medium acid; loose when moist. 


WEBSTER SERIES. 


The soils of the Webster series are Wiesenbodens that de- 
veloped from glacial till or waterworked glacial material 
overlying till of Late Wisconsin age. They are in nearly 
level areas in the uplands. They have poor natural drain- 
age and moderately slow permeability. Except for the 
calcareous variant, which is calcareous throughout, these 
soils are slightly acid to neutral in the surface horizons, 
and their depth to carbonates varies from 24 to 40 inches. 

The A horizon, 12 to 25 inches thick, ranges from light 
clay loam to silty clay loam. It is black (10YR 2/1 or 
5Y 2/1) to very dark gray (10YR 3/1). The B horizon, 
15 to 30 inches thick, ranges from silty clay loam to clay 


loam in texture and are normally dark gray (10YR 4/1) 
to olive gray (5Y 5/2) in color. The C horizon is mot- 
tled grayish brown (2.5Y 5/2) to pale olive (5Y 6/8). 
Generally, it is composed of stratified material containing 
lenses of silt, coherent sand, or sandy loam. Slightly 
firm glacial till is normally at depths of 40 to 60 inches, 
In Humboldt County, probably only a few of the Web- 
ster soils developed wholly in glacial till. Webster soils 
that developed in stratified material are dominant and 
they are normally in slightly concave positions. Detailed 
studies of textural variations in similar soils have been 
made by White (20). 

The Webster soils differ from the Marshan soils in 
having predominantly medium textured, stratified parent 
material over glacial till. The Marshan soils are under- 
lain by coarse-textured, stratified material. 

Laboratory data for a representative profile are pre- 
sented in table 8, p. 48. 

Webster silty clay loam that developed in stratified 
material (Southeast corner of section 29, T. 93 N., R. 
27 W.): 


Ai O to 14 inches, black (10YR 2/1) light silty clay loam 
to clay loam; moderate, fine granular structure; friable; 
noncalcareous. 

14 to 24 inches, black (5Y 2/1 clay loam; weak, 
medium, subangular blocky structure; friable; noncal- 
careous; many, coarse, faint, dark-gray (5Y 4/1) mottles. 

24 to 38 inches, olive-gray (5Y 4/2) clay loam; massive; 

noncalcareous; common, fine, distinct, light olive-brown 
(2.5Y 5/6) mottles. ‘ 
CG: 88 to 42 inches, pale-olive (SY 6/3 loam; massive; 
friable; caleareous; many, medium, distinct, light olive- 
brown (2.5Y 5/6) mottles; a few calcium carbonate con- 
cretions; some weak stratification of fine sand and silt 
loam. 

42 to 60 inches, light olive-gray (5Y 6/2) loam; massive; 
calcareous; many, Coarse, distinct, light olive-brown 
(2.5Y 5/6) mottles; some strata of very fine gravel, sand, 
and silt loam. 


Webster silty clay loam that appears to have developed 
in glacial till (SWUNW, sec. 2, T. 93 N., R. 80 W.): 


A: 0 to 15 inches, black (10Y 2/1) silty clay loam to clay 
loam; moderate, medium, granular structure; slightly firm 
when moist. 

A; 15 to 25 inches, very dark gray (10YR 3/1) light clay 
loam; moderate, medium, granular structure; slightly 
firm when moist. 

B, 25 to 45 inches, dark-gray (10YR 4/1) light clay loam; 
moderate, medium, subangular blocky structure; many, 
medium, faint mottles of very dark gray (10YR 3/1); 
slightly firm when moist. 

Ce 45 to 60 inches, grayish-brown (2.5Y 5/2) loam; massive; 
many, medium, faint, light brownish-gray (2.5Y 6/2) and 
few, medium, prominent, dark-brown (7.5YR 4/4) mot- 
tles; calcareous; slightly firm when moist. 


AB, 


Bag 


CG, 


WEBSTER SERIES, CALCAREOUS VARIANT 


Webster silty clay loam, calcareous variant, is calcare- 
ous throughout. In other characteristics, it is similar to 
Webster silty clay loam. 

Webster silty clay loam, calcareous variant (NE sec. 
15, T. 93 N., R. 27 W.): 


A: 0 to 18 inches, black (10YR 2/1) silty clay loam to clay 
loam; moderate, medium, granular structure; calcareous; 
firm when moist; plastic when wet. 

Ba 18 to 20 inches, mixed black (10YR 2/1) and very dark 
grayish-brown (2.5Y 3/2) clay loam; weak, fine, sub- 
angular block structure; calcareous; firm when moist ; 
plastic when wet. : 
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Bg, 20 to 30 inches, mixed very dark grayish-brown (2.5Y 
3/2) and black (2.5Y 2/0) clay loam; weak, very fine, sub- 
angular blocky structure; calcareous; firm when moist. 

C2 380 to 50 inches, mixed very dark grayish-brown (2.5Y 
3/2) and dark olive-gray (5Y 3/2) light loam; massive; 
calcareous; slightly firm. 


Engineering Applications’ 


This soil survey report for Humboldt County, Iowa, 
contains information that can be used by engineers to— 


1. Make soil and land use studies that will aid in the 
selection and development of industrial, business, 
residential, and recreational sites. 

2. Assist in designing drainage and irrigation struc- 
tures and in planning dams and other structures 
for water and soil conservation. 

3. Make reconnaissance surveys of soil and ground 
conditions that will aid in selecting highway and 
airport locations and in planning more detailed 
soil surveys for the intended locations. 

4, Locate sand and gravel for use in structures. 

5. Correlate pavement performance with types of 
soil and thus develop information that will be use- 
ful in designing and maintaining the pavements. 

6. Determine the suitability of soil units for cross- 
country movements of vehicles and construction 
equipment. 

7. Supplement information obtained from other 
published maps, reports, and aerial photographs. 


The map and the descriptive report are somewhat gen- 
eralized, however, and should be used only in planning 
more detailed field surveys to determine the in-place con- 
dition of the soil at the site of the proposed engineering 
construction. 


Soil Science Terminology 


Some of the terms used by the agricultural soil scientist 
may be unfamiliar to the engineer, and some words—for 
example, soil, clay, silt, sand, aggregate, and granular— 
may have special meanings in soil science. These terms 
are defined as follows: 


Aggregate: A cluster of primary soil particles held to- 
gether by internal forces to form a clod or fragment. 

Clay: As a soil separate, mineral particles less than 
0.002 millimeter in diameter. As a textural class, 
soil material that is 40 percent or more clay, less 
than 45 percent sand, and less than 40 percent silt. 

Granular structure: Individual grains grouped into 
spherical aggregates that have indistinct sides. 
Highly porous granules are commonly called crumbs. 

Sand: As a soil separate, mineral particles 2.0 to 0.05 
millimeters in diameter. As a textural class, soil ma- 
terial that is 85 percent or more sand and not more 
than 15 percent silt and clay. 

Silt: As a soil separate, mineral particles 0.05 to 0.002 
millimeter in diameter. As a textural class, soil 
material that is 80 percent or more silt and less than 
12 percent clay. 


° This section was prepared in cooperation with the Iowa State 
Highway Commission. 


Soil: The natural medium for the growth of land plants 
on the surface of the earth, composed of organic and 
mineral materials. 


Engineering Classification Systems 


Most highway engineers classify soil materials in ac- 
cordance with the system approved by the American 
Association of State Highway Officials (7). In this sys- 
tem soil materials are classified in seven principal groups. 
The groups range from A-1, consisting of gravelly soils 
of high bearing capacity, to A-7, which is made up of 
clay soils having low strength when wet. The classifica- 
tion of the soils of Humboldt County according to this 
system is given in the next to last column of table 9. 

Some engineers prefer to use the Unified Soil Classifi- 
cation System (179). In this system soil materials are 
identified as coarse grained (8 classes), fine grained (6 
classes), or highly organic. An approximate classifica- 
tion can be made in the field. The soils of Humboldt 
County have been classified under this system in the last 
column of table 9, 

Additional basic information about classification of 
soils by engineering methods can be obtained from the 
PCA Primer (9). 


Soil Engineering Data and Interpretations 


Listed in table 9 are characteristics of soils that affect 
their use in engineering, as well as some appraisals of 
their suitability as a source of topsoil and as material for 
highway construction. The data in table 9 are based on 
soil tests made by the Iowa State Highway Commission, 
on information given in other sections of this report, and 
on experience with the same kinds of soils in other 
counties, 

Additional information about soils can be obtained 
from the map and from these sections of the report: Gen- 
eral Nature of the Area; General Soil Areas; Soil Sur- 
vey Methods and Definitions; Soil Series and Mapping 
Units; and Formation, Classification, and Description of 
Soils. Some of the characteristics of soils that are signi- 
ficant in engineering are discussed in the following para- 
graphs. 

In Humboldt County, limestome bedrock underlies the 
glacial till and alluvium. In areas where the limestone 
is not deeply buried, a few sinkholes, or vertically drained 
potholes, have formed. These sinkholes are common in 
the northeastern part of Weaver Township and in the ad- 
joining townships to the north and east. Sinkholes do 
not provide adequate support for roadway embankments 
or structures, and their exact location and. extent should 
be determined during preliminary investigations. 

Because of the different ways glacial till was deposited, 
it may be extremely variable. Predominantly the till is 
A-6, but it commonly contains pockets of sand or gravel, 
and A-7 lenses or layers of clay are not uncommon. In 
these glacial materials, frost heaving is a hazard where 
pockets of sand or gravel that hold large quantities of 
free water are overlain by fine-grained soil material that 
is within the zone of frost penetration. A perched water 
table may be encountered where a layer or pocket of 
sandy or gravelly material overlies a clayey layer. 
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Although frost heaving and perched water tables are 
problems, the hilly to rolling Storden, Hayden, and Cla- 
rion soils are texturally the better glacial soils for high- 
way construction. In contrast, the level to nearly level 
Nicollet and Webster soils have a thick, dark-colored 
surface soil that is commonly more than 2 percent or- 
ganic carbon. Good density of these dark surface layers 
1s difficult, if not impossible, to attain, even with control 
of moisture content and compaction. Hence, the surface 
soil of Nicollet and Webster soils should not be used in 
the uppermost 2 feet of highway embankments. The 
Glencoe and Okoboji soils and some of the other soils in 
depressions are excessively high in organic carbon, and, 
like muck and peat, are not suitable for use in embank- 
ments or foundations. If embankments cross these soils, 
the black horizons, high in organic carbon, should be 
removed. 

Waterworn gravel is fairly abundant in the deposits 
of glacial outwash from which the Kato, Marshan, and 
Waukegan soils formed, and the same is true for the 
Dickinson soils in bench positions and for the morainic 
Lakeville soils. These deposits, however, are sources of 
high-quality material for construction. Some of the 
eolian sands of the Dickinson, Farrar, and Lamont soils 
are especially erodible. Roadway slopes in these soils 
should be protected from wind and water by a ground 
cover. 

Alluvial land and the Colo, Huntsville, Wabash, and 
other alluvial soils on the first bottoms are occasionally 
flooded. Roadways constructed on these bottom lands 
must be on embankments above the flood level. Founda- 
tions of high embankments and bridge abutments should 
be thoroughly investigated for any soft material that 
would cause embankments to settle or be unstable. The 
layers of fine sand and silt common in alluvial soils are 
susceptible to differential frost heave; hence, proper road- 
way drainage should be provided. Foundation materials 
not susceptible to frost action should be used if pave- 
ments are to be only a few feet above the water table. 
The water table is seasonally variable in the alluvial soils, 
but the moisture content is generally high and the in- 
place density is low. Consequently, control of moisture 
and density are needed if these soils are used as embank- 
ment material. 

As shown in table 9, some of the soils in this county are 
suitable sources of borrow material or of material used 
for topsoil for embankments, slopes, and ditches. The 
topsoil should be able to produce a good ground cover, 
and this was considered in rating the soils as a source of 
this material. Topsoil generally is unsuitable for high- 
way shoulders that have to support some traffic during 
wet periods. 

At many construction sites, there are major variations 
in a soil within the depth of the proposed excavation. 
Also, there may be several soil units within a short dis- 
tance. Nevertheless, the soil map, the profile descriptions, 
and the engineering data given in this report can be used 
in planning. Then detailed surveys of soils can be made 
at construction sites. Thus, the engineer can concentrate 
on the most important soil units, obtain the minimum 
number of soil samples for laboratory testing, and make 
an adequate soil investigation at minimum cost. 
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Soil Properties Affecting 
Conservation Engineering 


This subsection discusses soil properties in relation to 
construction of terraces, drainage and irrigation systems, 
control of gullying, and farm ponds. 


Terraces 


Before building terraces, consider (1) the purpose of 
the terraces, (2) the slope of the land, and (3) the soil 
material. Generally, terraces are built for two purposes, 
The more common of the two is to control sheet and 
gully erosion on sloping soils. The other is to divert 
water before it reaches and floods lower areas. The di- 
version terraces are normally larger than those used to 
control erosion, and they are always on a gentle grade, 
for the purpose is to carry away water. 

Terraces can be built on any slope where earthmoving 
machinery can operate. The steeper the slope, the larger 
or closer together the terraces have to be, and, conse- 
quently, the more difficult it will be to move farm ma- 
chinery over them. Terraces for control of sheet and 
gully erosion can be used with excellent success on slopes 
of less than 14 percent, and with fair to good success on 
slopes of 14 to 18 percent. Up to 1959, little experience 
had been had with terraces on slopes of more than 18 per- 
cent. Some farmers have built terraces on such slopes 
in the western part of Iowa and have reported that they 
are satisfactory. 

Most soil materials, except those that are very sandy, 
can be used to build terraces. Sandy materials tend to 
drift with the wind or to slump into terrace channels and 
thus reduce the efficiency of the terrace. Dickinson, La- 
mont, Farrar, and Lakeville soils are suitable for ter- 
races, though it is harder to keep the channels from fill- 
ing than on finer textured soils. The other sloping up- 
land soils in Humboldt County are suitable for terracing. 
In Humboldt County, the best outlet for a graded terrace 
is a grassed waterway. 


Drainage 


Drainage to improve crop yields is important in this 
county. Most used are tile drains with outlets to man- 
made open ditches or to natural streams. Drainage ex- 
clusively by means of open ditches is less common. 

Tile drainage.—The tile system is installed to remove 
subsurface water and, in places, to remove surface water 
by way of surface intakes leading to the tile lines. Be- 
fore installing tile drainage, take into account (1) the 
need for drainage, (2) the suitability of the soil for this 
kind of drainage, (3) the availability of suitable outlets 
for tile lines, and (4) the capacity of the proposed system 
to operate efficiently and economically. 

The permeability of the soil determines whether or not 
tile drainage will work well. Tile drains do not operate 
satisfactorily in soils that are very slowly permeable. On 
such soils, they can be used to remove surface water led 
to them by surface intakes. Tile drains work well in soils 
with moderate to moderately slow permeability. On 
slowly permeable soils the tile lines need to be closer to- 
gether and, even then, may work only fairly well. Tile 
is hard to install and maintain in soils having a sand or 
gravel substratum. 
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TABLE 9.—Characteristics 


Soil series and miscellaneous 


high organic-matter 


land types Slope Brief description of soil profile and ground condition 
Percent 

Alluvial land (Ad)__-____--._____ 0 to 2 Extremely variable_._.2____._- =e eee 

Ames (Am)_-_--_-_------_---_-- Oto 1 Poorly drained; firm silty clay loam to clay subsoil over 
loam material. 

Ankeny (AnB, AnC)_....----_..- 2to 9 Well drained to excessively drained; friable sandy loam 
to light sandy clay loam subsoil over loamy sand to 
sandy loam. 

Clarion (CaB, CaB2, CaC, CaC2, | 2 to 50 | Well drained; friable loam subsoil over calcareous loam 
CaD2, Cak2, CaF2, CaG, CnB, parent material; small sand and gravel pockets may 
CnC2). occur. 

Colo (Co, Cp, Cr, Cs, see also CtB | 0 to 2 Poorly drained; slightly firm silty clay loam subsoil; 
and CtC).1 underlain in many areas by loamy sand to sand 

below a depth of 45 inches; high organic-matter 
content in top 1% to 2 feet. 

Copas (Cv)_---_.--------------- Oto 2 Well drained; friable loam subsoil; limestone bedrock 
at depths of 18 to 30 inches. 

Oullo: (Cu)... 2cecoet cn tescee oon Qto 1 Poorly drained; firm silty clay loam subsoil over friable 
stratified glacial material; 
content in top 1% to 2 feet. 

Dickinson (DkA, DkB, DkC2, | Oto 20 | Excessively drained; very friable sandy loam subsoil 
DkD2, DkE3). over sand or loamy sand. 

Dickinson, bench position (DtA, | 2to 15 | Excessively drained; very friable sandy loam subsoil 
DtB, DtC2, DtD2). over sand and gravel. 

Dundas (Du)_----------------_- Otol Poorly drained; firm silty clay loam to light silty clay 
subsoil over loam material; high organic-matter 
content in top 1% to 2 feet. 

Farrar (FaB, FaC2, FaD2)_.____- 2to 15 | Somewhat excessively drained; very friable sandy loam 

; eueoll over loam glacial till at depths of 14 to 40 
inches. 

Garmore (Ga)_____-._--------_- lto 3 Moderately well drained; slightly firm loam to clay loam 
subsoil over caleareous loam glacial till; limestone 
bedrock ordinarily at depths of 10 to 20 feet but, in 
a few places, the depth is less. 

Glencoe (Ge)_----------------_- 0 Very poorly drained; occurs in depressions; firm silty 
elay loam to light silty clay subsoil over calcareous 
loam to silt loam; high organic-matter content to 
depths of 2 to 3 feet. 

Harpster (Ha, He)___.--_--.--_ Oto 2 Poorly drained; slightly firm silty clay loam to clay 
loam subsoil over calcareous loam material; high 
organic-matter content to a depth of 1% feet. 

Harpster, sand and gravel sub- | 0 to 2 Poorly drained; slightly firm loam to clay loam subsoil 
stratum (Hb). over sand and gravel at depths of 30 to 50 inches. 

Hayden (HdB, HdC2, HdD2, |} 2to 50 | Well drained; slightly firm clay loam subsoil over loam 
HdE2, HsF). material; sand and gravel pockets may occur. 

Huntsville (Hu, Hv)_--.-.. 2 _ Oto 2 | Imperfectly drained; friable loam to silty clay loam 
subsoil over stratified loam to sandy loam alluvium. 

Kato (KdA, KbB, KmA, KmB)__| 0to 5 | Imperfectly drained; slightly firm to friable clay loam 
subsoil; sand and gravel at depths of 24 to 36 inches 
or more. 

Lakeville (LaC2, LaE2)_.________ 5 to 20 | Excessively drained; gravelly loam surface soil over 
gravel. 

Lamont (LfB, LfC2, LfD2, LfE2)_| 2 to 20 | Excessively drained; friable sandy loam to sandy clay 
loam subsoil over loamy sand or sand. 

Lester (LmB, LmC2, LmD2, | 2 to 50 } Well drained; friable to firm loam to clay loam subsoil 
LmE2, LsF, LsG). over loam material; sand and gravel pockets are 

common. 

LeSueur (Lu)___.__._-_--_-______ lto3 Imperfectly drained; slightly firm clay loam subsoil 
over loam material; sand and gravel pockets are 
common. 

Marshan (Md, Mm)____..___.._- Oto 2 Poorly drained; slightly firm to friable clay loam 
subsoil; substratum below depths of 24 to 60 inches; 
stratified gravel containing sand and shale. 

Muck and Mucky peat (Mu, Mw, | 0 Very poorly drained; organic matter 10 to 60 inches 
Mx, My, Mz). thick over glacial drift. 

Nicollet (Ne)______ 2-2-2. lto3 


See footnote at end of table. 


Imperfectly drained; slightly firm clay loam subsoil 
over calcareous loam glacial till; sand and gravel 
pockets may occur. 


Parent material 


Stratified recent alluvium___--__- 
Glacial tiJl...__..-...--------- 


Sandy colluvium_._-__-_------ 
Glacial till_-_.____-.---_--~--- 


Alluvium......-----.---------- 


Alluvium over bedrock___------ 

Waterworked glacial till__._____ 

Eolian sands or sandy glacial 
deposits. 


Sandy alluvium_-_--_---------- 


Glacial till_._.-._..------------ 
Eolian sands over glacial till____ 


Glacial till...-.___.--_.-------- 


Waterworked glacial till or local 
alluvium. 


Glacial till or alluvium_-..---- 


Alluvium or outwash__..------- 
Glacial till...__..-_..--------- 
Alluvium__...----.----------- 


Glacial outwash____._---.-__-- 


Gravelly glacial drift__.-------- 
Eolian sands or wind-modified 


sandy glacial deposits. 
Glacial till-...2.----2s62. cece 


Glacial till..__....._---------- 
Glacial outwash (loam)..-_----- 


Organic material over glacial 
drift. 
Glacial till. onesie eee ee. 
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Depth to Suitability as source of — Engineering classification 
seasonally . 
high water ; 
table Topsoil Borrow for highway AASHO Unified 
construction 
Feet 
0 to 3 Variable__.______.__-------- Variable to poor__.____._-- A-2 to A-7___2_-- ee SM to CH. 
1% to 3 Fair to depth of dark surface | Poor...._._______.______- A-6 to A~7.-02 ee CL to CH. 
layer 
BaP |) Peers. .2c¢eoecese ci wee GO0d. 24 c2cca2e ste tchcsd A-2 to A-3____________-- SP to SM. 
5+] Good to depth of dark surface | Good_______._____---._-- A-4 to A-6_____ 2 ee SC to CL. 
layer. 
1to3 Good_.-.___. 2 --- 2 Unsuitable........--.----- Fd oe a rn eee, OH to CH. 
5+] Fair to depth of dark surface | Fair_..______.----------- A-6 to A-7___-....------- CL. 
layer. 
1lto 3 Fair to depth of dark surface | Unsuitable_...-...-..____- A-6 to A-7____.._-----_-- CL to OH. 
layer. 
O-F| Poores22atcac secs se oe eee e Goods acti ee lence ces A-2 to A-4____..--------- SM to SC. 
Oe POGh ogc seo be eee ae Exeellent__....-.--_-_-__-__- A-1 to A-2____-____ ee SM to SP. 
1% to 3 Fair to depth of dark surface | Unsuitable_______________- A-6 to A-7___.---- =e eee CH to OH. 
layer. 
Ol POOPseie wens oe oS GO0d.. oe peace ede A-2 to A-4_____- 222-2 --_- SM to SC. 
5+] Good to depth of dark surface | Fair__-_-----...-_-_---__- A-6 to A-7__-2- 2-2-8 CL to CH. 
layer. 
Oto 3 Fair to good___._--._.-____-_- Unsuitable________--_--_-- ASGsovee neck eedicgs CH to OH. 
1% to 3 POOP ot Gee ie es et te Unsuitable._..__-._-____- A-6 to A-7__ 2 CL to OH. 
1% to 3 POGhs Boshi oi chee ee rd Unsuitable above gravel__._| A-6 to A~7 over A—1 or A—2_| CL to OH over SP to GM.. 
SE) POOP sae fee CS eee ge GO0d 424 dct. ubee cede bee A-4 to A-6___-_-2- ee SC to CL 
1to3 GO0d ioe eek Fair to poor__.._________. A-6 to A-7_._0 2 CL to CH 
214 to 3 Good to depth of dark surface | Excellent below topsoil_-____ A-4 over A-1 to A-2_.____ SC over SC to SW. 
layer. 
5+] Unsuitable._....____.__..--- Excellent. ......22.---__-- A-1 to A-2_______- 2. GP to 8M. 
5+| Unsuitable__......___--_-_-. GOOG sc S2ce. ltt ecescete A-2, A-3, or A-4_____.___- SM to SP. 
5+) Fair to depth of dark surface | Good_-_-_.__________---- A-4 to A-6_. 22-228 SC to CL. 
layer. 
3+] Fair to depth of dark surface | Fair-.-._..__._____------ A-6 to A-7_._--20 = ee SC to CL. 
layer. 
1% to 3 Good to depth of dark surface | Unsuitable above gravel_._-- an to A-7 over A-1 or | CL to OH over GP to SM. 
layer. -2. 
0 to 3 Good to excellent_..._______- Unsuitable_...-.---------- Visual___....------.------ Pt. 
3+ | Good to depth of dark surface | Fair..-......------------ A-6 to A-7__._.-.-------- SC to CL. 
layer. 
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TaBLeE 9.—Characteristics that 


Soil series and miscellaneous 
land{types Slope Brief description of soil profile and ground condition Parent material 
Percent 

Okoboji (Ok, Op)____-__._-_._2._ 0 Imperfectly to very poorly drained; slightly firm silty | Waterworked glacial till or 
clay loam subsoil over silt loam to silty clay loam local alluvium. 
material. 

Orio: (Or) 22sec Sees oe el 0 Poorly drained; firm sandy clay to clay loam subsoil | Stratified glacial drift_.________ 
over highly stratified glacial drift containing layers 
of silt, sand, and loam. 

Plattville (Pv)__-___._____-__ ue 0 to 2 Imperfeectly drained; slightly firm or friable loam or | Alluvium over limestone.______. 
clay loam subsoil over limestone bedrock at depths 
of 36 to 60 inches. 

Rolfe (Ro)___.-..--_-__-2 2-2 0 Very poorly drained; very firm clay to clay loam | Waterworked glacial till or 
subsoil over highly stratified glacial drift containing local alluvium. 

* layers of silt, sand, and loam. 
Sogn (SgB)____-...__---______- 2to 5 Well flere limestone bedrock within 15 inches of | Limestone bedrock___.__.____- 
; the surface. 

Storden (StD2, StE2, StF3, StG3)_; 9 to 50 | Well drained; friable loam surface soil over friable | Glacial till..__...__...__-.___- 
calcareous loam till; no B horizon; sand and gravel 
pockets common. 

Terril (TeA, TeB, TeC)__________ Oto 9 Moderately well drained; friable loam subsoil over | Local alluvium______._________ 
loam material. 

Truman (TrA, TrB, TrC2, TrD2, | 0 to 20 | Well drained; friable silt loam subsoil over silt loam to | Alluvium__.______.._________- 

TrE2). light silty clay loam; sand and gravel normally occur 
at depths of 7 to 10 feet. 

Wabash (Wa, Wb). _____._______ Otol Poorly drained; very firm silty clay subsoil over silty | Alluvium______-_.__..-.-____- 
clay loam material. 

Wacousta (We)__.___-__-2_-- ee 0 Very poorly drained; firm silty clay loam subsoil over | Waterworked glacial till or 
stratified calcareous glacial drift composed mostly local alluvium. 
of silt loam and very small amounts of fine sand; high 
organic-matter content in topmost foot. 

Waukegan (WdA, WdB, WdC2, | Oto 15 | Well drained to somewhat excessively drained; friable | Glacial outwash and alluvium__. 

WmA, WmB, WmC2, WmD2). loam subsoil; stratified fine, medium, and coarse 
gravel below depths of 24 to 36 inches. 

Webster (Wy, Wz)____-_____-__.- Oto 1 Poorly drained; slightly firm silty clay loam subsoil | Glacial till or waterworked 
over stratified material containing lenses of silt, sand, glacial material overlying 
or, sandy loam; high organic-content in topmost glacial till. 

1% feet. 


! CtB and CtC are complexes of Colo and Terril soils. 


The services of a drainage engineer are normally 
needed in determining whether or not there is a suitable 
outlet for a tile system and to get an adequate design for 
the tile system. Table 3, however, will be of assistance in 
preliminary investigation. It summarizes the major char- 
acteristics of soil types, including their drainage and 
permeability. 

Open ditches—Open ditches are used to remove excess 
surface water or to remove water collected by other 
ditches or by tile drains. Shallow, open ditches that are 
crossable by farm machinery are effective in removing 
surface water from pothole soils such as the Glencoe, 
Okoboji, or Wacousta, and should be used in addition to 
tile drainage. Open ditches, both crossable and noncross- 
able, can be used to drain slowly and very slowly perme- 
able soils in which tile drains do not work well. The 
Wabash soils, for example, are best drained by open 
ditches. 

Before deeper, noncrossable open ditches are installed, 
the nature of the substratum should be considered. For 
example, the Marshan soils, which are underlain by sand 
and gravel, may require wider ditches with less steep 


sides than soils with loam or clay loam substrata. The 
wider and shallower ditches are needed to insure bank 
stability and adequate channel capacity. 


Irrigation 


Little irrigation has been practiced, but some farmers 
in the county have considered irrigating droughty soils. 
Factors to consider in planning an irrigation system are 
the following: (1) expected increases in yields, (2) water 
intake rates and the moisture-holding capacity of the soil, 
(3) availability of water for irrigation, (4) increased 
labor needs, and (5) cost of installation (4). 


Gully control 


Most gullies can be satisfactorily kept from growing 
by shaping with machinery and by establishing a perma- 
nent grass cover. Some gully erosion can be controlled 
by terraces. In gullies used for tile outlets, the tile must 
be extended before the gully is shaped and seeded. In 
these gullies, concrete structures or toe walls are needed 
to stabilize the grade. Technical assistance on gully con- 
tro] can be obtained from the Soil Conservation Service. 
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Depth to Suitability as source of— Engineering classification 
seasonally 
high water 
table Topsoil Borrow for highway AASHO Unified 
construction 
Feet 
OOS" | GO0d pveecn kat feed Unsuitable____...-.----.-- A-7 to peat or muck.__~_._ OH to Pt. 
O03) | Poet 262252 ces de ues POPs 62462 Pees A-6 to A-7____-_.- oo eee SC to CH 
5+} Good to depth of dark surface | Fair._......---------..-- A-6 to A-7___0 222 -- CL. 
layer. 
Oto 3 | Fair to depth of dark surface | Poor_._____..-_.-__-_---_- A-6 to A-7___-...--------- CL to OH. 
layer. 
5+] Unsuitable._..-...-.-----_-- Unsuitable________._--_.-- Variable______________---- Variable. 
5+] Unsuitable.__-._------------ Goode ees s2eteseeyoesee A-4 to A-6____----_------ SC to CL. 
5+] Exeellent__-.__-...--------- Pai aes ce ceeeet oseud A-4 to A-6____-2 2-22 --- CL to OL. 
5+] Good to depth of dark surface | Fair_.._._-.-_-.-_..------ A-4 to A-7 over A-l to | ML to CL over GP to SM. 
layer. -2. 
1to3 Unsuitable. __...-.---------- Unsuitable___.-_----.------ AM(eoeciccdocetctecgee ene OH to CH 
0 to 3 — to depth of dark surface ; Unsuitable..---._.-_------ A-6 to A~7__-2_----------- OL to CH 
ayer. 
5+ | Good to depth of dark surface | Excellent_....-__....--__-_ A-4 over A-1 to A-2__--_. SM to SC over SP to GW. 
layer. 
1% to 8 Good to depth of dark surface | Unsuitable._.._.__._.____- A-6 to A-7____-...------- CL to OH. 
layer. 
Farm ponds SOIL PROFILES WITH CLAY-IRON BANDS. Soil Sci. Soc. 


Suitable sites for farm ponds are very limited in this 
county because of the topography. Also, the soil mate- 
rial may not retain water because it is too sandy or con- 
tains strata of sand or gravel. For these reasons, tech- 
nical advice should be solicited before constructing a 
farm pond. Each site should be bored carefully so that 
the soil material can be examined. Costly mistakes can 
be made if ponds are built without proper investigation 
and engineering surveys. 
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GUIDE TO MAPPING UNITS AND MANAGEMENT GROUPS 


[See table 5, p. 32, for management and estimated average acreage yields for cultivated soils, and table 2, p. 7, for approximate acreage 
and proportionate extent of soils. See pp. 64 to 69 for information onfengineering properties of the soils] 


Manage- 
Map ment 

symbol Mapping unit Page group Page 
Ad AM V1] Tao 2) ss ce Bae St la ise ah ek ie Ram ace Seka eet neem en nde neal 8 15 44 
Am Ames lOdMoi.3:4 232 Sco een a ko 8 Os eh hay lees, erate eat ey cnerg eee es 8 7 41 
AnB Ankeny sandy loam, 2 to 5 percent slopes._____._______...._____--_--- eee eeee-e ee 8 5 41 
AnC Ankeny sandy loam, 5 to 9 percent slopes_.____.-__.._-_.___.- 0-2-2 eee eee 10 10 42 
CaB Clarion loam, 2 to 5 percent slopes________________...-_-__---_----_--~_-__-_-------------e 10 6 41 
CaB2 Clarion loam, 2 to 5 percent slopes, moderately eroded_...____._._.._-_-___-.-_-_ sce Sie tec eEbes 10 6 4] 
Cac Clarion loam, 5 to 9 percent slopes.____._..-_-_----__-__ 2 eee eee 10 11 43 
CaC2 Clarion loam, 5 to 9 percent slopes, moderately eroded__.____._.._...__-._____-----------_-_-- 10 11 43 
CaD2 Clarion loam, 9 to 15 percent slopes, moderately eroded______._.-_._.__--_.___-----.---__--_-- 10 12 43 
CaE2 Clarion loam, 15 to 20 percent slopes, moderately eroded.__.__._._.__.__-_____-.-----_-_-_---- 10 14 44 
CaF2 Clarion loam, 20 to 30 percent slopes, moderately eroded____._________._.__.__---_-_-_----_--- 10 16 44 
CaG Clarion loam, 30 to 50 percent slopes.______..-.___..--_--__-_--_--_-_.___---_-_- =e eee 10 18 45 
CnB Clarion loam, thin solum, 2 to 5 percent slopes.___.........._--_-___-_______ eee eh eee eee eee 11 6 41 
CnC2 Clarion loam, thin solum, 5 to 9 percent slopes, moderately eroded____._______._._.-.-.------_-- 11 11 43 
Co Colo Bilt 1OR Ms sxc Se ho at et rte I eal on gE ped ancl ak eal oir emcee weed hee kgm neg oa il 2 40 
Cp Colo silt loam, channeled___________. Sas coca et aes Pa Bg ge Ge Si th bhp a ae 11 15 44 
Cr Colo silty clay loam______.-._..._....___---- eee eee eee eee ee il 2 40 
Cs Colo silty clay loam, channeled_______.______.-____------ eee eee li 15 44 
CctB Colo-Terril complex, 1 to 5 percent slopes. __-______.--_-__ ue eae eee 11 3 40 
ctc Colo-Terril complex, 5 to 9 percent slopes__._______._..-_-____.-2__-__- gen enthe e ener arate TE 11 11 43 
Cu Cullosilty Clay loam:2.2<6osecen 22 ce usccnsl5 yee eebeee oat ee Lo cee ai Uiek pe wisps cane 12 7 41 
Cv Copas Oa 2626 so sib Fe alan ee Ne SO oh ei, 2h ge ea ae, Cl ene witaleg olga ENG ea eas 12 5 Al 
DkA Dickinson fine sandy loam, 0 to 2 percent slopes_____._..____-_._______--_-___-_-_____-______. 12 9 42 
DkB Dickinson fine sandy loam, 2 to 5 percent slopes.___._________..._-__-----.--_/_-_-__-.---_- 12 9 42 
DkC2 Dickinson fine sandy loam, 5 to 9 percent slopes, moderately eroded._____._____...-.------____- 12 13 43 
DkD2 Dickinson fine sandy loam, 9 to 15 pereent slopes, moderately eroded__.____...___-------_-_-_-- 12 17 44 
DkE3 Dickinson fine sandy loam, 15 to 20 percent slopes, severely eroded____.____._._....-_-_-____._- 13 17 44 
DtA Dickinson sandy loam, bench position, 0 to 2 percent slopes___________-_____--_-_--______--___- 13 9 42 
DtB Dickinson sandy loam, bench position, 2 to 5 percent slopes_____.__._.--------_--__-_-_--_--_-_ “13 9 42 
DtC2 Dickinson sandy loam, bench position, 5 to 9 percent slopes, moderately eroded__________________ 13 13 43 
DtD2 Dickinson sandy loam, bench position, 9 to 15 percent slopes, moderately eroded__________.-_____ 13 17 44 
Du Dundas silty clay loam_____._.__..__-..-.--_-_-------__________-_~__----___.__ eee 13 3 40 
FaB Farrar fine sandy loam, 2 to 5 percent slopes.__.__......___-___---..--_-____-___-__.-_._-_.__. 13 5 Al 
FaC2 Farrar fine sandy loam, 5 to 9 percent slopes, moderately eroded_____.___.__-._------__---.-_-- 13 10 42 
FaD2 Farrar fine sandy loam, 9 to 15 percent slopes, moderately eroded__________.____.._______-____- 13 13 43 
Ga Garmore silt loam____..____-.--__.-.-- 1-2 eee ee eee eee ee 14 1 39 
Ge Glencoe silty clay loam_____-_...._____.-___-____..- 2 eee 14 7 41 
Ha Harpster loam. oe 425 ce tiles Beit 2 eee a a epee eI neste Pac lt nena Bee a Penge da, a2 14 4 40 
Hb Harpster loam, sand and gravel substratum______.__..._.____.-_-_-_.------______-____----____-- 14 4 40 
He Harpster silt loam. 62605 eid oe oe ee ee oe a Li 2 at Mea ae ge, Be 14 4 40 
HdB Hayden loam, 2 to 5 percent slopes________________-_.____. 2 ee eee ee 15 6 41 
HdC2 Hayden loam, 5 to 9 percent slopes, moderately eroded___........._.-__.-..--_---------_-_---- 15 11 43 
HdD2 Hayden loam, 9 to 15 percent slopes, moderately eroded____.._.__.-.._.-______.____-._-_-.____-- 15 12 43 
HdE2 Hayden loam, 15 to 20 percent slopes, moderately eroded___._______.-.-_.______.-.-._.-__----- 15 14 44 
HsF Hayden soils, 20 to 50 percent slopes_....____...-__.-_..__-_.--_._______.________._._. Seeger 15 18 45 
Hu Huntsville silt loam__.-.--.------_.------ eee 15 2 40 
Hv Huntsville silt loam, channeled______________________. 22-8 eee 15 15 44 
KdA Kato loam, deep over sand and gravel, 0 to 2 percent slopes._._.....____._-_____-__.._-------- 16 1 39 
KdB Kato loam, deep over sand and gravel, 2 to 5 percent slopes_________._-__.____________-------- 16 6 41 
KmA Kato loam, moderately deep over sand and gravel, 0 to 2 percent slopes________________--._----- 16 5 41 
KmB Kato loam, moderately deep over sand and gravel, 2 to 5 percent slopes_______.______._.-_-.---- 16 5 41 
LaC2 Lakeville gravelly loam, 5 to 9 percent slopes, moderately eroded_..._____._._..._-____.-------- 16 13 43 
LaE2 Lakeville gravelly loam, 9 to 20 percent slopes, moderately eroded___..__.._..._..---_.--------- 16 17 44 


LfB Lamont fine sandy loam, 2 to 5 percent slopes___.__-------.__.-.-_-______--_____-___---------- 16 5 41 
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LfIC2 Lamont fine sandy loam, 5 to 9 percent slopes, moderately eroded___.__-_..-------.------------ 16 10 42 
LfD2 Lamont fine sandy loam, 9 to 15 percent slopes, moderately eroded___--._____-_-____...---_---- 16 13 43 
LFE2 Lamont fine sandy loam, 15 to 20 percent slopes, moderately eroded_____...__-_.___..------_--.- 17 17 44 
LmB Lester loam, 2 to 5 percent slopes___.-._-.-----.------------------------------------------- 17 6 41 
LmC2 Lester loam, 5 to 9 percent slopes, moderately eroded___-_.___-_-_-_.---____---~-_. ---------- 17 11 43 
LmD2 Lester loam, 9 to 15 percent slopes, moderately eroded____.______._.----__._--------- + ---- 17 12 : 43 
LmE2 Lester loam, 15 to 20 percent slopes, moderately eroded__._____--.-.----_--------------------- 17 14 44 
LsF Lester soils, 20 to 30 percent slopes..__._____.--_---__-_-_-_- eee 17 16 44 
LsG Lester soils, 30 to 50 percent slopes_.__-_._..____-___--__--------- += eee 17 18 45 
Lu Hhesueur 10ams 260 oy noe Aol ego Seok Pom eee oe ee on a A ene Ae cee 17 1 39 
Md Marshan silty clay loam, deep over sand and gravel.__.___-___----------_._----_------_------ 18 3 40 
Mm Marshan silty clay loam, moderately deep over sand and gravel___._.-___-________---_--_------ 18 3 40 
Mu Muck, moderately shallow________-__-_~-..-.-.-------------------+---- eee ee 18 8 42 
Mw Muck, Shallow 45 ie oSiude oti ee ee seed EN ee le ey a Se tne mapa ea 18 8 42 
Mx Micky peat, déep oic.2u 20235080 So Se eet a eee ss ee teeta oh ae een Seen Mee eet ee 18 8 42 
My Mucky peat, moderately shallow.....----.-.--+-.------ss--2-- eee ee ee ee eee 18 8 42 
Mz Muelcy: peat, shallowec 022 oes ee oe ee ee eo eee aes 18 8 42 
Ne Nicollet: logimiics ox eee dion ee ee tee eR en oe es oe aes See eee 19 | 39 
Ok Okoboji silt: lOam 2... 25. See be ee ee ee ee eho eee 19 7 41 
Op Okoboji silt loam, imperfectly drained variant___._._._....-___---_-------- 2-2-2 eee 19 3 40 
Or Orio: fine sandy loam: ..2: 22.220 Bo Soe eee tee ee tee le elke wed ease ces eee eed 19 7 41 
Py Plativille loam oe.) once ata Soe eee cone ee Ce dee ee tee eke eae tne he et ies ah ways? 20 1 39 
Ro WROMC OA Tre sen Se ee Se Neal kt a De ee ee Ee ee a eee 20 7 41 
SgB Sogn loam, 2 to 5 percent slopes___---.---.--_--------------------------- report Oe ee ee = ee ee ae 20 13 43 
StD2 Storden loam, 9 to 15 percent slopes, moderately eroded._.________-_-_----- 2eaSe ee iglenee 52h 20 12 43 
StE2 Storden loam, 15 to 20 percent slopes, moderately eroded________.---_-_-----.---.---.---------- 21 14 44 
StF3 Storden loam, 20 to 30 percent slopes, severely eroded_______._-.-.---------.---.-------------- 21 16 44 
StG3 Storden loam, 30 to 50 percent slopes, severely eroded.__.__.---_------------~------------------ 21 18 45 
TeA Terril loam, 0 to 2 percent slopes_-_-.------ Ga Menta re tea Se ea Ne ee ee Saas 21 1 39 
TeB Terril loam, 2 to 5 percent slopes______._._._____.--..-.------------------------------------ 21 6 41 
TeC ‘Terri: loam, 5 to: 9 percent slopes). 2- 2.4 2 pee eee eee See ee oo eee ee eee 21 11 43 
TrA Truman silt loam, 0 to 2 percent slopes___..__.__________-_---_-------------------.-.---_---- 21 1 39 
TrB Truman silt loam, 2 to 5 percent slopes___.______________-__---_---_-------------.-------_---- 21 6 41 
TrC2 Truman silt loam, 5 to 9 percent slopes, moderately eroded____-_...--.-_-----_---------------- 21 ll 43 
TrD2 Truman silt loam, 9 to 15 percent slopes, moderately eroded___.____.._-_----_- tie ee he ane ee eS, 21 12 43 
TrE2 Truman silt loam, 15 to 20 percent slopes, moderately eroded_________--------..--------------- 21 14 44 
Wa Wabashisilty Clay-s.2..202c2220 eetec cee ol eame tenet eS eee Gea ay yin oman e, 22 7 Al 
Wb Wabash silty clay, channeled_______-___.--_-..-.---.-----------------------------0--- ee eee ee 22 15 44 
We ‘Wacousta silt loam i .c5 2 ee oe ee acetate aoe Soo eee eee dee eae i 22 7 41 
WdA Waukegan loam, deep over sand and gravel, 0 to 2 percent slopes_______-_-----___-_---.----.-- 23 1 39 
WdE , Waukegan loam, deep over sand and gravel, 2 to 5 percent slopes_..__._-_------_-.--_.--------- 23 6 41 
WdC2 Waukegan loam, deep over sand and gravel, 5 to 9 percent slopes, moderately eroded_________.__- 23 11 43 
WmA Waukegan loam, moderately deep over sand and gravel, 0 to 2 percent slopes.__....________--__- 22 5 41 
WmB Waukegan loam, moderately deep over sand and gravel, 2 to 5 percent slopes___.___.-._.-.-_---- 22 5 41 
WmC2 Waukegan loam, moderately deep over sand and gravel, 5 to 9 percent slopes, moderately eroded _ _ 23 10 42 
WmD2 Waukegan loam, moderately deep over sand and gravel, 9 to 15 percent slopes, moderately eroded__ 23 13 43 
Wy Webster silty clay loam. 20. ue elec eee ee et eke eel eee eee ole 23 3 40 
Wz Webster silty clay loam, calcareous variant. -.-____- gle pete ee te eee et ae eS ee eee 23 3 40 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FT C@ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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' WEBSTER 94°15/ COUNTY 
| 1 2 3Miles 
SOIL LEGEND 
WORKS AND STRUCTURES 
Each soil symbol consists of letters or a-combination of letters and numbers. The first 
capital letter is the initial of the soil series name. The second capital letter, if there is Roads 
one, shows the class of slope and is given wherever slope forms part of the soil name. 
Soils for which no slope letter is shown are nearly level or gently sloping. The number Good motor ...... 
2 or 3 in a symbol indicates that the soil is named as moderately eroded or severely sie ahaa 
eroded. 
Poor motor 
Tall. naman aoa a ooo e cee 
Marker (0: S. sinannannann 33 
SYMBOL NAME SYMBOL NAME Railroads 
Ad Alluvial land LaE2 Lakeville gravelly loam, 9 to 20 percent slopes, moderately eroded Singl 
. TBIS LACK svseesssserscnsissernnsseecrseccecsnese 
Am Ames loam LfB Lamont fine sandy loam, 2 to 5 percent slopes 
AnB Ankeny sandy loam, 2 to 5 percent slopes LfC2 Lamont fine sandy loam, 5 to 9 percent slopes, moderately eroded ‘iicliies i 
AnC Ankeny sandy loam, 5 to 9 percent slopes LfD02 Lamont fine sandy loam, 9 to 15 percent slopes, moderately eroded ultiple trac! pisesucoarananseraiees ttt 
; LfE2 Lamont fine sandy loam, 15 to 20 percent slopes, moderately eroded 
CaB Clarion loam, 2 to 5 percent slopes LmB Lester loam, 2 to 5 percent slopes Abandoned oii cece ee 
CaB2 —Clarion loam, 2 to 5 percent slopes, moderately eroded LmC2 _Lester loam, 5 to 9 percent slopes, moderately eroded 
CaC Clarion loam, 5 to 9 percent slopes LmD2 _Lester loam, 9 to 15 percent slopes, moderately eroded Bridges and crossings 
CaC2 Clarion loam, 5 to 9 percent slopes, moderately eroded LmE2 _Lester loam, 15 to 20 percent slopes, moderately eroded 
CaD2 Clarion loam, 9 to 15 percent slopes, moderately eroded LsF Lester soils, 20 to 30 percent slopes os 
CaE2 Clarion loam, 15 to 20 percent slopes, moderately eroded LsG Lester soils, 30 to 50 percent slopes ROBE seecseessseeeeennsneuneenntntenntntnenn 
CaF2 Clarion loam, 20 to 30 percent slopes, moderately eroded Lu LeSueur loam 
CaG Clarion loam, 30 to 50 percent slopes Trail, foot 
CnB Clarion loam, thin solum, 2 to 5 percent slopes Md Marshan silty clay loam, deep over sand and gravel 
CnC2 Clarion loam, thin solum, 5 to 9 percent slopes, moderately eroded Mm Marshan silty clay loam, moderately deep over sand and gravel FROMPOCE: a cecsssresinrasssosisqncoannrennesnese 
Co Colo silt loam Mu Muck, moderately shallow 
Cp Colo silt loam, channeled Mw Muck, shallow Ferry 
Cr Colo silty clay loam Mx Mucky peat, deep FRR caceesstestnttttenttsnnsnsnnsnncences 
Cs Colo silty clay loam, channeled My Mucky peat, moderately shallow 
ctB Colo-Terril complex, 1 to 5 percent slopes Mz Mucky peat, shallow FOPD)  cciasessescscccesrcctennccsnceraees 
crc Colo-Terril complex, 5 to 9 percent slopes Nc Nicollet loam 
Cu Cullo silty clay loam Grade . 
Cv Copas loam Ok Okoboji silt loam 
; ; Op Okoboji silt loam, imperfectly drained variant R. R. over _ , —— 
OkA Dickinson fine sandy loam, O to 2 percent slopes Or Orio fine sandy loam 
OkB Dickinson fine sandy loam, 2 to 5 percent slopes 
OkC2 Dickinson fine sandy loam, 5 to 9 percent slopes, moderately eroded Py Plattville loam R. R. under... sesennnnnnsnnnen os mere 
OkD2 Dickinson fine sandy loam, 9 to 15 percent slopes, moderately eroded Ro Rolfe loam 
OkE3 Dickinson fine sandy loam, 15 to 20 percent slopes, severely eroded TORNG)  siscccAacicccdeeviceneraniitetsownsts 
DtA Dickinson sandy loam, bench position, 0 to 2 percent slopes Se8 Sogn loam, 2 to 5 percent slopes 
ots Dickinson sandy loam, bench position, 2 to 5 percent slopes Stb2 Storden loam, 9 to 15 percent slopes, moderately eroded Buildings as ida tatesuate . ll wZ 
orc2 Dickinson sandy loam, bench position, 5 to 9 percent slopes, StE2 Storden loam, 15 to 20 percent slopes, moderately eroded = 
moderately eroded StF3 Storden loam, 20 to 30 percent slopes, severely eroded a ‘ 
OtD2 Dickinson sandy loam, bench position, 9 to 15 percent slopes, StG3 Storden loam, 30 to 50 percent slopes, severely eroded er a 
moderately eroded TeA Terril loam, 0 to 2 percent slopes cKueeh i 
Du Dundas silty clay loam TeB Terril loam, 2to 5 percent slopes EERE rrr 
FaB Farrar fine sandy loam, 2 to 5 percent slopes TeC Terril loam, 5 to 9 percent slopes Station a 
FaC2 Farrar fine sandy loam, 5 to 9 percent slopes, moderately eroded Ls Lia - pa, : ed : aad ie eee 
ji r ruman silt loam, 2 to es 
fans Para Siac pen; site Seeent nen: RP eee prema TrC2 Truman silt loam, 5 to 9 percent slopes, moderately eroded Mine and Quarry ceeeceseccssseeeueees R 
Ga Garmore silt loam TrD2 Truman silt loam, 9 to 15 percent slopes, moderately eroded 
Gc Glencoe silty clay loam TrE2 Truman silt loam, 15 to 20 percent slopes, moderately eroded Shaft a 
Ha Harpster loam Wa Wabash silty clay ig 
Hb Harpster loam, sand and gravel substratum Wb Wabash silty clay, channeled Dump aera oo re 
He Harpster silt loam We Wacousta silt loam 
HdB Hayden loam, 2 to 5 percent slopes WdA Waukegan loam, deep over sand and gravel, 0 to 2 percent slopes PROSPOCK . sascscssssicicssinsnsssivseicsiceetevenss x 
HdC2 Hayden loam, 5 to 9 percent slopes, moderately eroded WdB Waukegan loam, deep over sand and gravel, 2 to 5 percent slopes 
HdD2 Hayden loam, 9 to 15 percent slopes, moderately eroded wdC2 Waukegan loam, deep over sand and gravel, 5 to 9 percent slopes, PIS: SraVEL SHOWER cccmerecsecs te 
HdE2 Hayden loam, 15 to 20 percent slopes, moderately eroded moderately eroded ‘ 
HsF Hayden soils, 20 to 50 percent slopes WmA Waukegan loam, moderately deep over sand and gravel, p i 
Hu Huntsville silt loam 0 to 2 percent slopes WOE UNG eatsiiciisivcnisiitantiticsiecstsesnass. Seoul ee ee eer 
Hy Huntsville silt loam, channeled — WmB Waukegan loam, moderately deep over sand and gravel, nae 
KdA Kat 2 to 5 percent slopes Pipeline Opa 
© loam, deep over sand and gravel, O to 2 percent slopes wmC2 rs 
KdB Kato loam, deep over sand and gravel, 2 to 5 percent slopes m Waukegan loam, moderately deep over sand and gravel, ae 
KmA Kato loam, moderately deep over sand and gravel, 0 to 2 percent slopes 5 to 9 percent slopes, moderately eroded COMELOLY: — sescssacnicneosasossnsossasevsesinsece uly 
KmB Kato loam, moderately deep over sand and gravel, 2 to 5 percent slopes WmD2 — Waukegan loam, moderately deep over sand and gravel, ~~ 
9 to 15 percent slopes, moderately eroded DSTT Lavananswentntarmanind: 
Lac2 Lakeville gravelly loam, 5 to 9 percent slopes, moderately eroded Wy Webster silty clay loam 
Wz Webster silty clay loam, calcareous variant LOVCR oovvversesssssssssssssiesessessesuesvvsvevesessese 
TANK: cccssiccsivcccsnssxecceaweweewesncereatiaeees - 8 
OUSWON — csiscicsicacicasincmiancasaes 4 
Windmill ’ 
Canal lock (point upstream) ——— 


Soils surveyed 1953-56 by Ellsworth M. Richlen, Charles S. Fisher, 
Lacy |. Harmon, Allen R. Hidlebaugh, and Robert |. Turner, Soil 
Conservation Service, and John F. Corliss, Joseph A. Phillips, Robert 
C. Prill, Robert Riddle, Gerald H. Simonson, and J. Millard Soileau, 
lowa Agricultural Experiment Station. 

Correlation by F. J. Carlisle, Soil Conservation Service. 
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Streams 


POrennlel!’ cacsncienranvananaice.. ae 


Intermittent, unclass. 0.0... <a 
Crossable with tillage Seaton si — 
implements: s.csicaacaeous a 
Not crossable with i Wi ne” 
tillage implements “e 
CANAL 
Canals and ditches ——Ire 
Lakes and ponds 
POTORMIGD  secssvsosserssesnerexeverseiseseisiaa = 
Bary 
VAROPEMIELOIE Gascssisesisarsoessccrccnscenicnes ee 
MUGS) sssssrsesecny sashpaatrpsnonsarinsesnamessensinons ° * flowing 
al 
Springs 
= Se 
MSTEW  ssicisccctterieeecdicenrtacncexiec een ae ee Sramt 
WUBLESISOE acccctcocuscsonnsinn! cciecacsetunGrtat © 
RELIEF 
Escarpments 
V¥VVVYYYYYYYY yy, 
Bedrock: scniscoscec can 
Other AETTETTEUTT TTD ey reg TNT 


Prominent Peaks ...ccccecccsssssesscenneene 


Depressions 


Large Small 
Crossable with tillage sty 
ATIDIGM OMB srrtiviscigsrecssscscesesaesunic aes ¢ 
Not crossable with tillage " rs 
IMPIEMEMS oo. eseeeerrereereereesenneene > 
Contains water part of ry F 
UNG: CHING ssisictsdcccrssccesccccsccvesectcasscs a 
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SOIL SURVEY DATA 


Soil type outline 


GING: SYTNDOD: .sxsscsvscccescnrsacsssscoveensnccsues 
oo 
CTRUE  scsevcrcssxscorress eeatevceereecei terete as 
Stones ..... es 
ROCKVOUTCFODS:  seseteiiiiiin cn icrmsceoms "Vy ? 
Ae 
CRORRTCRGRIEIGTES: sasececicesscscinscorsrescgivsvien 5 
ClaY S000 | sisieitinancinieiecae cence: * 
SONQSP0t  csssinicsiamnmesmnmiwam 
Gumbo or scabby spot. o.ceccccescues , 
Made land = 
Erosion 
Uneroded spot .ccasscceesscesecscossesseceses U 
Sheet, moderate oo..cccccccccceccoseen Ss 
Sheet, severe ............ oats ss 
Gully, moderate o.oo. G 
Gully, sever@ oo.oocccccccceeeeeeee GG 
Sheet and gully, moderate ........... SG 
Wind, moderate fs a 
WIG; SOVOLO: siscsicsccrscsctsrnaaannscience + 
BlOWOUE seismic Y 
Wind HUMMOCK oo ccccccssnnenne a 
OCverblownsoll) sssscsistcsccscscacssccosssncsees a 
GUNN GS ssceecasscesssececetsscccrectvccrescaioeeacct nnn 


a 
Moderate ( ——/ 
SIGUE wsavisntitasinqiaccinuniannoee C eal 
Free of toxic effect ............008 F 
Sample locatiOM .--s.c...eccccieseee @ 26 
Saline: SO0€ sessncsscnsres cemecesecabin + 
Limy spot, poorly drained ............ fo 
Limy spot, well drained + 


Soil map constructed 1959 by Cartographic Division, 
Soil Conservation Service, USDA, from 1953 aerial 
photographs. Controlled mosaic based on lowa plane 
coordinate system, north zone, Lambert conformal 
conic projection, 1927 North American datum. 


Controlled mosaic based on lowa plane 


coordinate system, north zone, Lambert conformai 


Soil map constructed 1959 by Cartographic Division, 
Soil Conservation Service, USDA, from 1953 aerial 
conic projection, 1927 North American datum. 
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Charles S. Fisher, 


M. Richlen, 


Lacy |. Harmon, Allen R. Hidlebaugh, and Robert |. Turner, Soil 
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C. Prill, Robert Riddle, Gerald H. Simonson, and J. Millard Soileau, 


Conservation Service, and John F. Corliss, Joseph A. Phillips, Robert 
lowa Agricultural Experiment Station. 


Correlation by F. J. Carlisle, Soil Conservation Service. 
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1. Harmon, Allen 


U. S. DEPARTMENT OF AGRICULTURE 
Correlation by F. J. Carlisle, Soil Conservation Service. 
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Soils surveyed 1953-56 by Ellsworth M. Richlen, Charles S. Fisher, Soil map constructed 1959 by Cartographic Division, 
Lacy |. Harmon, Allen R. Hidlebaugh, and Robert |. Turner, Soil Soil Conservation Service, USDA, from 1953 aerial 
Conservation Service, and John F. Corliss, Joseph A. Phillips, Robert photographs. Controlled mosaic based on lowa plane 
C. Prill, Robert Riddle, Gerald H. Simonson, and J. Millard Soileau, coordinate system, north zone, Lambert conformal 
lowa Agricultural Experiment Station. conic projection, 1927 North American datum. 
Correlation by F. J. Carlisle, Soil Conservation Service. 
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Correlation by F. J. Carlisle, Soil Conservation Service. 
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Soils surveyed 1953-56 by Ellsworth M. Richlen, Charles S. Fisher, 
Lacy i. Harmon, Allen R. Hidlebaugh, and Robert |. Turner, Soil 
Conservation Service, and John F. Corliss, Joseph A. Phillips, Robert 
C. Prill, Robert Riddle, Gerald H. Simonson, and J. Millard Soileau, 
lowa Agricultural Experiment Station. 

Correlation by F. J. Carlisle, Soil Conservation Service. 


Soil map constructed 1959 by Cartographic Division, 
Soil Conservation Service, USDA, from 1953 aerial 
photographs. Controlled mosaic based on lowa plane 
coordinate system, north zone, Lambert conformal 
conic projection, 1927 North American datum. 
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Correlation by F. J. Carlisle, Soil Conservation Service. 


lowa Agricultural Experiment Station. 


2 574 ne 


conformal 


conic projection, 1927 North American datum. 


Cartographic Division, 


1 


t 


Soil Conservation Service, USDA, from 1953 aerial 
photographs. Controlled mosaic based on lowa plane 
coordinate system, north zone, Lambert 


Soil map constructed 1959 by 


IOWA AGRICULTURAL EXPERIMENT STATION 
* 


WN 


| = Bs = ff eee! 7 > % 7 q ) 
ea J ee ne it _ “ » 


if ia ‘, 
| Ore Nee - des al 


| 


We ons es ee 


AES Re 1) bam 


a 


~ ee ma \ ao 
Pas ey 
t a aed a 
ee ee ee Sg 


Ne 
COUNTY 


{ 


CR 4s Pam 2 a Sa a al, 
; 


4 


; 
| D> 
| ‘ 


\ ry he 
Step SE" le 
eOo: ‘ rss: 

v 


SHEET NUMBER 10 


(Joins sheet 6) 
"WEBSTER 


SRT Py A Ra a ey > 


ae 


— 


ger nap rsa 
a FAS 


Sy )) —SV7— 
Bi) & PE tages 
PH ACSEY EE OS en A 9 ee me 
{Mey / i i @ ro a ee ee Af e—_— 3 ae 
¥ } J - - wes a! om x g ™ A * 
(Ca a) os ~ a a a lheiotes , nb of ©). a Nit RRS sn: mi BY 
a Bek oOo) sca! ‘ \ 

~ { ~ > \) oe - . yy a 


< 
= 
O 
= 
ae 
O 
Oo 
bh 
a 
ml 
O 
aa) 
= 
a 
a 


SCENS 
fe! 


Pr 
ome 


ares 


t fick 44 ee ae a 4 


ie. 
wee 


yp 


{- 


Charles S. Fisher, 


SOIL CONSERVATION SERVICE 
M. Richlen, 
Conservation Service, and John F. Corliss, Joseph A. Phillips, Robert 
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Soils surveyed 1953-56 by Ellsworth M. Richlen, Charles S. Fisher, 
Lacy |. Harmon, Allen R. Hidlebaugh, and Robert |. Turner, Soil 
Conservation Service, and John F. Corliss, Joseph A. Phillips, Robert 
C. Prill, Robert Riddle, Gerald H. Simonson, and J. Millard Soileau, 
lowa Agricultural Experiment Station. 

Correlation by F. J. Carlisle, Soil Conservation Service. 


Soil map constructed 1959 by Cartographic Division, 
Soil Conservation Service, USDA, from 1953 aerial 
photographs. Controlled mosaic based on lowa plane 
coordinate system, north zone, Lambert conformal 
conic projection, 1927 North American datum. 
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Soils surveyed 1953-56 by Ellsworth M. Richlen, Charles S. Fisher, ie peuiase 
Lacy |. Harmon, Allen R. Hidlebaugh, and Robert |. Turner, Soil Soil map constructed 1959 by Cartographic Division, 
Conservation Service, and John F. Corliss, Joseph A. Phillips, Robert Soil Conservation Service, USDA, from 1953 aerial 
C. Prill, Robert Riddle, Gerald H. Simonson, and J. Millard Soileau, photographs. Controlled mosaic based on lowa plane 
lowa Agricultural Experiment Station. coordinate system, north zone, Lambert conformal 
Correlation by F. J. Carlisle, Soil Conservation Service. conic projection, 1927 North American datum. 
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Soils surveyed 1953-56 by Ellsworth M. Richlen, Charies S. Fisher, Soil map constructed 1959 by Cartographic Division, 
Lacy |. Harmon, Allen R, Hidlebaugh, and Robert |. Turner, Soil Soil Conservation Service, USDA, from 1953 aerial 
Conservation Service, and John F. Corliss, Joseph A. Phillips, Robert photographs. Controlled mosaic based on lowa plane 
C. Prill, Robert Riddle, Gerald H. Simonson, and J. Millard Soileau, coordinate system, north zone, Lambert conformal 
lowa Agricultural Experiment Station. conic projection, 1927 North American datum. 
Correlation by F. J. Carlisle, Soil Conservation Service. 


